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-. IWvklunl Animal Tumor Pathology of Female M ice in the 2-Yeaw aeon Study of 1,3- 0 ppm 
.’ pw+4trctml) 

yy-.- 
7777777777777777777777777 

)crlalrN of Ihys on study 3333333333333333333333333 
7777777777777777777777777 

.-. 000000000000000-0000000000 
-- I LIWLI) III Number 1111222222222222222222222 TOM 

8999001112222334455566678 Tit 
4235231241245342313412532 ‘bnxna 

S.“& 
htwultslreletal System 

IkltlC SC+++++f4++++444++444++++ 50 
SLclctal muscle 1 

I Icmangiosarcoma, metastatic, spleeu 1 

Nmoua System 
Ilnun +S4+44++4+++444444ff44+4+ 50 

ttrrpiratory System 
I nfynx +++++f+f++++++S++f+++f+f+ 50 
I stng ++4++++44+++++f++C44+++++ 50 

Nveoiar/bronchiolar adenoma X x x 4 
I listiocytic sarcoma 2 
Mediastinum, sarcoa metastatic, 

skin 1 
NC%% f+++++++++++++f+++44+++++ 50 
Trachea ++4+++++++++44+++4444++44 50 

hprcinl senses System 
fiyc 2 
1 lardetian gland +-t- i-++44+4++444444+4+44+44 50 

Adenoma xx X X 8 

I kinary System 
Kidney ++++44+++4+4+444444++4+4+ 49 

Histioqtic sarcoma 2 
Urinary bladder +++i+I+++++++c++M~+++++++ 47 

Systemic Lesions 
Multiple organs +++++++++++++++++f4++++++ 50 

Histiocytic sarcoma 3 
Lymphoma malignant lymphoqtic 1 
Lymphoma malignan mixed X x 5 



1% I,3+Butadiene, NTP flR 434 

TABLE B2 
Individual Animal Tumor Fathobgy of Femak Mice in the %-Year Inhaiation Stndy of ~~~u~d~~~ 6.25 ppas 

Number of Days on Stndy 
0455 5 5666666677777’7777 777 
0612374445799233333333333 
77948212433452.02255SS5555 

0000000000-000000000000000 
Carcass ID Number 4444545554555454444444444 

79861350594234~45733444555 
4115243424155254523135135 

+++++++++H++++++++M++M+++ 
AA+A++M+++++++A+A++++++++ 
A++++++++++++++++++++++++ 
AA+A++A+++++++++++-t++++++ 
A++A+++++++++++++++++++++ 
M++f++A++++++++++++++++++ 
A++A++A++++++++++++++++++ 
A++A++A++I++++++A++++++++ 

M++A++A+++++++A++++++++++ 
X 

AAfA++A++++++tA++++++++++ 

Alimentary System 
EQJPhagtta 
Gallbladder 
Intestine large 
Intestine large, cecutn 
Intestine large, colon 
Intestine large, rectum 
Intestine smail 
Intestine small, duodenum 

Adenoma 
Intestine small, ileum 

Carcinoma 
Intestine small, jejunuxn 

Carcinoma 
Liver 

Hepatwxlhtlar carcimwa 
Hepatocehular carcinoma, multiple 
Hepatocelhtlar adenonm 
Hepgtocelluiar adenomn, multiple 
Histioqtic sarcoma 

Meaentery 
Fat, sarcoma, metastatk, uterus 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomacb 
Stomach, glandular 
Tooth 

A++++++++++++++++++++++++ 
X x x 

x 
X X 

X X 
++ ++ + 

X 
A++++++++++++++++++++++++ 
+c+++++++++++++++++++++++ 
A++++++++++++++++++++++++ 
A++t+++++++++++++++++++++ 
A+++++A++++++++++++++++++ 

=t + 

Cardiovascular System 
Blood vessel + 
Heart ++~++++++++++++++++++++++ 

Adenocarcinoma, metaaaatic, lung X 

Endocrine System 
Adrenal gland A++++++++++++++++++++++++ 
Adrenal gland, cortex A++++++++++++++++++++++++ 

Hepatocelhtlar carcinama, metastatic, 
liir x 

Histioqtic sarcoma X 
Adrenal gland, medulla A+/+++++++++++++I++++++++ 
Wets, pancreatic A++++++++++++++++++++++-++ 
Parathyroid gland M+++++++M+++MMMMM+M+++++M 
Pituitary gland A++++++++++++++++++++++++ 

Pats distalis, adenoma xx XX X 
Thyroid gland M++++++++++++++++++++++++ 

Follicular cell, adenomat X 
Follicular cell, carcinoata X 



I~llons in Female Mice 199 

TARLE B2 
Individual Animal Tumor Pathology of Fern&e I+$e in the 20Yenr I&&&ion Study of l$Butadienez 425 ppm 
(wntrnued) 

7777777777777777777777777 
Number of Daya on Sltuay 3333333333333333333333333 

5555555555666666666666666 

0000000000000000000000000 
Crrc~as ID Nomber 4444444455555555555555555 Total 

666788890001lf22334455666 Tkwad 
234123SS23Sl3S3423231414S TuaoorS 

Gallbladder 
Intestine large 
lnlestine large, cecum 
Intestine large, colou 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

Adenoma 
Intestine small, ileum 

Catinoma 
Intestine small, jejunum 

CMcinoma 
Liver 

Hepatoceikr carcinoma 
Hepatoccilular carcinoma, multiple 
Hepatoceiluhw adenoma 
HepatoceMar adewma, multiple 
Hiitiwytic sarcoma 

Mesentety 
Fat, sarcoma, me&static, uterus 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 
Stomach, glandular 
Tooth 

++M+++++++++++MM++M++M++M 
+++++++++++++++++++++‘++++ 
+++++++++++++++++++++++++ 
++++9++++++++++++++++++++ 
++++-%++++++++++f+++++++++ 
++++f++++++++++M+++++++++ 
++++~+f+++++++++++++++++++ 
+++++++++++++++++++++++++ 

X 
+++++++++++++++++++++++++ 

+++++++++++++++++++++++++ 
X 

+++++++++++++++++++++++++ 
X X 

x x xx xx X 
X 

+ 4 ++ ii” + c 

+++++++++++++++++c+++++++ 
+++Iu++++++++i++++++++++++ 
+++++++++++4-+++++~4+++++++ 
+++++++++++++++++++++++++ 
++++c++++++++++++++++++++ 

+ ++ 

41 
44 
49 
44 . 
48 
47 
47 
4s 
1 

46 
1 

4s 
1 

49 
S 
1 
9 
1 
2 

13 
1 

49 
49 
49 
49 
48 
5 

Cardiovaacuiar System 
Bloodvessel 1 
HeMt ++++++++++++c++++++++++++ SO 

Adenocarciuoma, metastatic, lung 1 

Endocrine System 
AdretlaIglaad 
twrenal gland, cortex 

Hepatoceilular carcinoma, metastatic, 
Iii 

Histiocytic sarcoma 
Adrenal gland, medulla 
Islets, paucreatic 
Pamthyroid gland 
Pituitazy gland 

Pars distalis, adenmna 
Thyroid@@ 

Follicular cell, adenoma 
Folkular cell, carcinoma 

++++-k++++++++++++++++++++ 49 
++++++++++f+++~+++++f++++++++ 49 

1 
1 

++++Sf+++++++++++++++++++ 48 
++++++++++++++++++++++++-i- 49 
++++++++++++++C+++++++++M 40 
+++++++++++++-++++++++++++ 49 

x x x x x X X 12 
++++++++++++++c++c+++++++ 49 

1 
1 



2M) l&bButadiene, NTP TR 434 

TABLE B2 
individual Animal Tumor Pathology of Female Mice In the 2-Year Inbox Study of l,MWadiene: 6.25 ppar 
(continued) 

04555‘56666666777777777777 
Number of Days on Study 0612374445799233333333333 

,7 7 94 8212433452022 5 5-5 5 5 5 5 5 

Ca- ID Number 
00000’000000000000~00000000 
4444s45554555454444444444 
7986135059423445733444553 
411524342415525452313513~ 

General Body System 
None 

Genital System 
Clitoral gland M 
-=ry A++++++++++++++++++++++++ 

Adenoma 
Granular cell tumor benign 

Uterus A++++++++++++++++++++++++ 
Adenocarcinoma 
Hemangioma x 
Leiomyosarcoma 
PoIyp stromal X 
sarcoma X 

Hematopoietic System 
Bone marrow A++++++++++++++++++++++++ 

Hemangioma X 
Lymph node +++++++++++++++++4*++++++ 

Renal, histioqtic sarcoma X 
Lymph node, bronchi MM++++++++M++M++c++c++M++ 

Adenocarcinoma, metastatic, hmg X 
Lymph node, mandibular +++++++cM++++++M++++++++M 

Histicqtic sarcoma x 
Lymph node, media&al M+++++++M++++M++++MM++M+M 

Histiocytic sarcoma X 
Lymph node, mesenteric M+i+++M+c+++++~+++++++I++ 

Hitioqtic sarcoma X X 
W-n A++++++++++++++++++++++++ 

Hemangioma X 
Hemangiosarcoma 
Hisliocytic sarcoma x X 

Thymu +M9+++++4++M++++++9+++++M 

Integumentary System 
hfammary gland ++c+++++++++++M++M~++M+++ 

Adenoacanthoma X 
Adenocarcinoma X 

skin +++++++++++++++++++++++++ 
Subcutaneous tissue, hemangiosarcoma X 
Subcutaneous tissue, sarcoma X 

Mtuadoakeletal System 
J3one ++f+++++++++++++++i+f++++ 

Adenocarcinoma, metastatic, 
harderian gland X 

Nervous System 
Ekain +4-=+-f++++++++++++++*++++++ 

Hiitiocytic sarcoma X 



lumloos in Female Mice 201 

lwdividual Animal Tumor Pathology of Female M&Gin the &Year ~~h~~~~~ Study of S.$-Butadiene: 6.25 ppm 
(continued) 

77777777777777777-77777777 
Number of Days on Stidy 3333333333333333333333333 

5555555555666666666666666 

Carcass ID Number 

General Body System 
None 

0000a00000000000000000000 
444444445555555555555555§ Total 
666’7’888900011122.334455666 ‘Iii 
2341235523513534232314145 TlllUOlS 

Genital System 
Clitoral gland 
wry 

Adcnoma 
Granular cell tumor benign 

ukNs 
Adenocarcinoma 
Hemaagioma 
Leiimyosarcoma 
Polyp swomal 

++++++++++++++~++++++++++ 49 
x .X X X 4 

X 1 
+++++C++++++++~++++f++++f 49 

X 1 
1 

X 1 
X 2 

1 

I lematopoietic System 
BoaemaKow 

Hemangioma 
Lymph node 

Renal, hiskcytic sarcoma 
Lymph node+ bronchial 

Adenocarcinoma, metastatic, lung 
Lymph node, mandibuiar 

Histioqtic sarcoma 
Lymph node, mediastinal Histiocytic s8rcoma 
Lymph node, mesenteric Histkxytic sarcoma 
Spleen 

HrmangiolUa 

f-kullugioearcomll 
Histiocytic aarconla 

Thymus 

+++++f+++f++f+++++++f++++ 49 
1 

~++f++++++++.~,+Cf+++++++$+ SO 
1 

+++~+~++++I+++~+M++++M++i 42 
1 

+++M++++MM++++++MM,+++++++ 42 
1 

+M++~MNMMMMcNM+,+M,+M+MM+~M 29 
1 

+~+f++~$++$+I+++f+C~+++++ 46 
2 

C++++++++++++++++++++f+++ 49 
1 

X 1 
2 

+++++++++++++++++b+CM+++++~ 46 

lntegumeataty system 
Mammary Blsnd +++i-++f+++++M++++++++++++ 46 

Adenoacanthoma 1 
Adenocarcinoma X 2 

skhl ++++~f+++++C~+++++++C++++ 50 
Subcutaneons tissue, hemangiosarcoma X 2 
Subcutaneous tissue, sarcoma x 2 

Muscubkeletal System 

Adcnocarcinoma, metastatic, 
harderian gland 

Nervcma System 
Brain 

FMiocyticsarcoma 

+++C++C+++Cf++f+++++C++++++ 50 

1 

+++~+++S++f+f+++~C+++++++ SO 
1 



202 1,3-Butadkne, NTLP TR 434 

TABLE B2 
y of, 1,3-Batadknez 6.25 ppm 

0455556666666777777777777 
Number of Days on Study 0612374445799~233333333333 

77948212433452022S5SSSSSS 

Carcass lD Number 

Respirstocy System 
Larynx 
Lung 

Adenocarcinoma 
Adenocarcinama, multiple 
Adenocarcinoma, metastatic, 

harderlan gland 

4-k4+4+++C+4+*444S4444++4~ 
4+4++4++++f+44+444+4++44-4 

x 

X 
Adenocarcinoma, metastatiq mammary 

gland 
Adenocarcinoma, metastatic, uterus 
AlvwlarWonchiolar adenoma X X X 
Ahvsolarfbronchioiar carcinoma ’ x x 
Hepatoceliular carcinoma, metastatic, 

liver X 
Histiocytic sarcoma x X 
Mediastinum, adenocscinoma, 

metastatic, lung X 
NW A+++,4+4++++4+++4+44+4+4++ 
TI-Xhea +fCfC++++++++++++++-+-i-+44+ 

Special Senses System 
Harderian gland 

Adenocarcinoma 
Adenoma 
Bilateral, adenoma 

N++fff++++++++C++f+++++C+ 
X 
X x x 

Urinary System 
Kidney A+4+++++++4I+++++4++4~4++ 

Adenocarcinoma, metastatic, lung X 
Histioqtic sarcoma x X 

Urinary bladder AU4+44++++f++++S+44+C++++ 
Histiocytic sarcoma X 

Systemic Lesions 
Multiple organs +++4++f+++4++4+++4+++++++ 

Hitiocytic sarcoma X X 
Lymphoma malignant lymphocytic X 
Lymphoma malignant mixed X X 



I Animal Tumor Pathdogy of Female Mice in the &Year utadienet 425 ppm 

-‘F)*obcr of Days on Study 
55SSSSSS5S666666666666666 

-: YLwwaa ID Number 44444,4445SSS5S5S5S5555555 Total 
66678889000,111223344SS666 
2341235523Sl35342’32314145 

hynx- 

McJlocarclnoma, meta&tic, 
harderian gland 

L-g 

Mcnocarcilloma, metastatk maulmaw 

Adenocarcinoma 
Adenocarckoma, multiple 

++++~++c++c++c++~c++~++++~ !50 
+4444+4+44++++44+44+444+4 50 

X 1 
1 

1 

X 1 
X 1 

X x x XX X x x 11 

hwd 
Mcnocarcinoma, metastati~ uterus 
Alvcolarlbronchiolar adenoma 
Alveolar/bronchiilar carcinoma 
HepatoceNuliu amicmma, metastatic, 

liver 
Hitiocytk aarcotwi 
Mediitinum, aden- 

metsstatic, lung 
NfXC 
TlXhtSl 

X 3 

1 
2 

1 
t++S++++++++f~++++++++f++ 49 
++++++++f++++++C+++++++++ 50 

SpeckI senaf?a sylitem 
Hardcrbmgbmd 

AdC3loWVil lOtU8 
Menoma 
Bilateral, adenoma 

++++++++++++++f++C++++~i+ 49 
1 

x x x X X X 9 
x 1 

Urinary System 
Kidney ++++++++++++++f*+++++++++ 49 

Adenocarcinoma, metasta- lung 1 
Histiocytk sarcoma 2 

Urimuy bladder CM+fCM+ef++f+++++e+++f++S 46 
H&tiocytk safconm 1 

Systcmk Lcslom!i 
Multipk organs ++++++f++f++++++++++S++C+ 50 

Histiocytic sarcoma 2 
Lymphoma maligaant lynqwc#c X X 3 
Lymphoma malignant mixed xxxxx X X 9 



1234555‘55566666666‘ 666666 
Nnmbcr of Days on Study 9769034467OQ24~4555S77#889 . 

42f’27311~30455903‘37771161 

Cprepss ID Nttmher 
148844886893213451~20201~ 
315415l342444214512244243 

-f-Y srstem 
Eiophagurr ++f++++++++++++++++++++++ 
Gaubl8ddrx +A+AA++A++++++AA+++AA+++A 
Intutinclarge +A+++i++++++++A44++A+4+++ v: -t 
-largei- +A++A++4+++++4A++++A+++-++ 3 
IBt&m?kt&cohm +A++++++++++++~A++++A++~+i-+- 
Ilaelelarge,rectllm +A+~c+++++++++A++++A+++++ 
rxltestine SnJdl +AA+A+++++++++A++++A++++,+ 
Intestine small, duodenum 4AA4A44++44+4~+A+4++AA+++4 
Irhtmine saa& ikuln +AA+A~t+++++++A++c+AA+++A 
Intdnc sInal& jejutmm 4AAAA4++44++44A444+A+4++4 
user "++++++++++++4++++++++-++++- 

cerdnoma, mctastatk lparathymid 
X 

Hepetoatlukr - X x x X 
HcpatoceUuIar cstchm, muitipk X 
Hq?atocelluiar- x X X 
HqWxe~adtwmamultipIc 
-- X x x x x 

Macntay + t + t 
Fat, histiaytic sactmw x x 

+A4++444++4+++A++++A+++-+-+ 

zltizzt- 
+4444444+++4+44++++++++++ 
+44++4++4+4+++A++++A+++++ 

stotnac&f- 4M++4++44++4+4A++4CA44+++ 
squamous~~ 
sq--PM-- 

stamach,gkndukr' +44++4+44+-4+44-A444+A+4+4+ 
TOOth 4 

. CprdwrrscuIarSgstceP 
+444++++++~++++4+++i++++++ 

Hh;tiorytic- X X 
PtsicNi*v 

wtutatk; utaus X 

+++.4+4+.++4-4-+4,-+A++a+A+t+-+4- 
X- 

I, 

4A+4++4++4++++A+4+4A++4+~+ 

x 
MA+444++4447444A+4++A444++ 
M~++N~M~M+~~~~~~M~+~MM~MM 

X 
+++4+444+44MI+++++4+++++4 

x x 



Individual Animal Tumor Pathology of Fena& Mice -in the Z-Year -~~~la~~~ SBdx of U4htadiene: 
I I cdnued) 

6777777777777777777777777 
Number of Days on %ady 93333333333333333333333i3 

744444444444444444,4444444 

00000..0000000000’0000000000 
( ‘~rcass ID Number 777777777777888888S888888 Total 

3122445566770001122223344 Tii 
412f232415231352312353524 “lhom 

Alimentary System 
Esophagus 
Gallbladder 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 
Intestine smsll, i leum 
Intestine small, jejunum 
Liver 

Carcinoma, me&static, pamthyroid 
gland 

Hepatocellular carcinoma 
Hepatocelluiar carcinoma, multiple 
Hepatocellular adenoma 
Hepatocelhtlar adenoma, multiple 
Histiacytic sarcoma 

Mesentety 
Fat, histiocytic sarcoma 

Pancreas 
Salivary glands 
stomach 
Stomach, fot-tslomach 

Squamous cell carcinoma 
Squamous cell papilloma 

Stomach, glandular 
Tooth 

++++M++++++++++++++++MM++ 
++++++++++++t++++++C+++++ 
+++*+++++++++++++++++++ff  
+++++++++++++++++++++++++ 
++++++++++++++~+*+++++++++ 
+++++++++-l-+++++++++++++++ 
+++++++++++++++++++++++++ 
++++++++++++++C++++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 
+++++++++++++++++++++++++ 

xx x 

X x x xx 
X 

X 
4 + + 44" ii 4 4 + 

++++++++++++C+++++++++*++ 
+++++++++++++++++f+++++++ 
+++++++++++++++++f+++++++ 
++++&++++++++++++++++++++ 

X 
X X 

++++++++++++++++f++f+++++ 

47 
41 
47 
46 
47 
47 
45 
44 
43 
44 
so 

1 
7 
1 
8 
1 
6 

14 
2 

ii 
48 
47 

: 
48 
1 

ChvGovascular System 
HaIt +++++++++++++++++++++++++ 50 

Histiocytic sarcoma 2 
Pericardium, leiomyc3arcomxi, 

melaslalic, uterus 1 

Eisdocrine System 
Adrenal gland +++++++++++++++4+++++++++ 48 
Adrenal gland, cortex ++++++-l-++++++++++++++++++ 48 

Hiitiocytic sarcoma 1 
Adrenal gland, medulla +++++++++++++++++++++++++ 47 

Pheochromocytoma malignant X 1 
Pheochromoqtoma benign 1 

Islets, pancreatic f++++++++++++++++++++++++ 46 
Paratbyroid gland MM+++++M++++++++M++Mh4+h4++ 33 

Carcinoma 1 
Pituitary gland +++++++++++++++++++++++++ 48 

Pars diitalis, adenoma XX X 5 



206 l&Butwficllt, NTP TR 434 

Number of Days on Study 
12 3 4 5 5 5 5 S 5 6 6 6 6‘6 6 6:6 6 6 6 6 6 6 6 
976903.4467002445555778889 
425273119304559033‘7771161 

000000000v0000-00000000000 
Carcass III Number 7877777777788787787787887 

1488448868932134516202015 
3154151342444214512144243 

Endocrine System (contiaued) 
lly-oid gland ++$+++++4+++4$+++4+A++++f 

lkcinoxtla, metaata* pamthyroid 
X 

Follicular cell, adenoma x 

General Body System 
None 

Geoitai Syste!m ,’ 

-ry +A~CC++++f++~CA+SC+++++++ 
Adenoma 
Granuksa cell tumor benign 
Histiocytic sarcoma :: 

utema +ff+++f+++++4+++++++++++f 
Hiitiocytic sarcoma X X 
Lziimycsarcxxna x 

Hematopoietic System 
Bonemarrow ++4++4+4+4+++4A4+4+A+f+++ 

Histiocytic sarcoma 
Lymph node ++++f++f+C++++++++ffff+++ 

Iliac, Iliitiocytic aam 3-i 
Renal, bistiocytic sarcoma 

Lymph node, bronchial 4M++4M+44+4M4M4444+M+M+M+ 
Hiitiocytic sarcoma X X 

Lymph node, mandibular ++M++4+*++4++4++44+++4i-+h4 
Hitiocytic sarcoma X 
S=C==, -tic, skin x 

Lymph node, media&& 44M++M+4444+4M4~4Ni-A444M4 
Hepalocehk cmcino~ metastatic, 

Iiier 
Histiocytk f4armma X 

Lymph node, mesenteric ++4+++4+444++4A+4+4A+4+44 
Histiaqticsaramm x x X 

SPk- 444444444444+4A+444A’44+44 
Histiocytic sarcoma X X 

Tbymus +44++44444+144A44+4M+M+++ 

Integumentary system 
Mammary gland ~++44+4f+44+444A+44+4+4444 

Acknoacantbomn X 
X X 

Skill ‘+++444+444++4444C4”i-++4+44 
Subm~tanecws tissue, benumgioqa 
Subcutaneous tissue, bemangicwwcoma 
subcnta- tissue, 

neurofi~mma X 
Subcutaneous tissue, sarcoma X X” 



l*Joos in Femak bfke 2Q7 

Number of Days on Stndy 
ti77777777777+7777777777-77 
9333333333333333333333333 
74,44444444444444444444444 

tircatui ID Number 77777777.77.778888-888888888 TotaI 
31224455:C1677QOO1122223344 
41252324’1S231.352312353524 E 

F~doetine system (cuttintu?d) 
Thvraidglsnd f++CC+++++++++CC++++++++* 49 

Carciwms,meuutrrtic,parathyroid 
1 

FolIii ceu, adumma 1 . 

(htetnl Body systetn 
None 

/ 
Genital Sy8tem 

C++Cf++++++++fC+f+~++++++ 48 
Adenoma X 1 
GtanuIw idI tumor hen&n 
Histioqtk sarcoam X : 

Uterus +++++++++++ce+++++++~~~~~ 50 
Histiocytic sarama 2 

Ina 1 

llematopoietic System 
I3oneltli3trow +++f++++++++*+CCY++++++++ 48 

Histioqtic sarcoma X 1 
LrpDph node +~++++++++++++++++++++++c 50 

Iliac, Ilistioeytic 8arcoma 
Rcn&histiacytiirarmme x x f 

Lymph node, bfoa f+f~+CM+++++~*++~+++++++-+ 42 
His~icaarcotma x 3 

Lymph node, mandii +++++++Mc++++++++c++++M++ 46 
Histiocycic swama x x 3 
!lamma,lx#tas~~ 1 

Lymph node, tndmtid UM+cM+M++M+++++M+++MM++MM 33 
HepatGCdIUIN aueinoma, melastatic, 

Iiver X 1 
HiBticcytic- 1 

Lymph aode, tnc!acn* +c+++++c+++++++++++++++++ 48 
Histiocytic sanDma x X’ 5 

Spleen ++~++++++++*++++++++++tC+ 48 
Hi6tiocyticsatwtrm x x 4 

Thymus C++++++M++++++++++f++++C+ 45 

Megtlmentary system 
~mmsryg~ c++++++++++++++++++++~~+4 49 

Adenoacanthotlla x 
Ad- z 

Skill +-I-+++++++++++++++++++++++ 50 
subculaaunl8 tiEmuG hemangioma X 1 
subcutaneous titppe, Il+atlgicua& X X 2 
subcute- tillat% 

neumtIb- 1 
subcu- tiouw, lplrooma 2 



TABLE Bt 
Individual Animal Tumor Pathology of Female Mice in the 2-Year inhal~tkw Study af 1 
(continued) 

20 ppm 

12 3-4 5 5”5 5 5 5.6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
Number of Days on Study 9769034467002445555178889 

4252731l93045590337771161 

0000000000000000000000000 
Careaaa ID Number 787’777777778878778‘7787887 

1488448868932134516202015 
3154151342444214512X44243 

MuscnkwFkeletnl System 
Bone +ff+4+4+44+++++44+444++++ 
Skeletal muscle 

Mewcarcinoma, metastatic, iung 
HepatocMdar carciuoms, metastatic, 

sir 

Nervous System 
Brain 

Histiocytic sarcoma 
+++++++4++++44444+444-++4+ 

X X 

Respiratoy System 
Larynx ++~c++~+++~+++C++++A+C+S+ 
~nli ++++++4++4++++4s+4+4+++44 

Adenocarcinoma 
Adenocarcinoma, metastatic, 

harderian gland x 
Alveolar/broncbio&r adenoma X X X X 
~eoiar/bronchiolar adenoma, 

multiple 
AhreoWbronchiolar carcinoma X 
Carcinoma, me&static, pamthyroid 

gland X 
Hepatoceiluiar carcinoms, metastatic, 

liver X X 
Histiocytic sarcoma x x x x 
Pheochtvmocytoma malignant, 

metastadc, adrenal gland 
Fat, mediastinum, hemangioma 
Mediastinum, adenowcinoma, 

metastatic, lung 
Mediastinum, hemangbarcoma, 

metastatic, skin 
Media&urn, LepatoceUuiar 

carciwma, metastatic, liver 
Mediitinum, lebmyosa~, 

metastatic, uterus X 
NOW +444Aff44+44+44++44A44++4 
TlWhea ++++A++++++4+++44+4A+++c+ 

Special Semus System 
Ear 
EYr 
Hardetin gland 

Adenacarcinoma 
Adenoma 

A 
+ h4 

MM44+++4+++4c4+c444+4+4++ 
X 

x x 
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6777777777777777777777777 
comber of Days on Study 9 3.3 3 3 3 3 3 3 3 3 3 3 3 3 3 3,3 3 3 3 3 3 3 3 

7444444444444444444444444 

( urras ID Number 
00000’00000000000000000000 
7777777777778888888888888 Totsi 
312244556677ibOOt122223344 TiSU=! 
4125232415231J523l2353524 TUmOnr 

hlu.scuiosk.eletal Sptem 
Bone +++++++++++++++++++++++*+ so 
Skeletai muscle 1 

Adeaoaucinoma, metastatic, lung : 1 
Hepatocellular carcinoma, metastatic, 
liver x I 

~N~WIS System 
lkaia 

Histiocytic sarcoma 
+++++++++++++++++++++++++ so 

2 

I(clpiretory System 
larymr 
I .une 

++++-t++++++++++++++++++++ 49 
ii++++++++++-t++++++++++++ 50 

Aderlocarci*oma XX 
Ademocarcinoma, metsstatic, 

hardtin gland 
AhvolaWuvnchiolar adenoma X xx 
AlveoWbronchiolar adenoina, 

multiple x 
Aivecb~nchiolar carcinoma XX x x 
Carcinoma, metastatic, parathyroid 

E-j 
Hepatooellular carcinoma, metastatic, 

liver xx 
Hiitiocytic sarcoma X 
Pheochromocytoma malignant, 

metastatic, adrenal gland 
Fat, mediastinum, ltemangioma 
Mediastinum, adenocarcinoma, 

metastatic, lung xx 
Mediastinum, hemangicsarcoma, 

metsstatic, skin 
Media&mm, hepatacellular 

carcinoma, metastatic, liver X 
Mediastintnn, leiomyosarcoma, 

metastati~ uterus 

2 

1 
X X 9 

x x 3 
xx xx x 10 

X 

1 

X S 
5 

X 1 
X 1 

2 

1 

1 

1 
NOW 
TlWhtB 

Special Semi& System 
Ear 
EF 
Harderian gland 

Menocarcinoma 
A&llO~ 

+++++++++++++++++++++++++ 48 
~~++++++++s~+*+c~++++c+++ 48 

+ 2 
+++++++++++++++++++++++++ 48 

1 
x x x X 6 



210 lWlttodknc, NTP TR43i 

TAEIJZ B2 

1234555-555666666696666666666 
Number of Dnys on St&y 9769034467002445555778889 

4252731193045590337771161 

00000t30000000~0”00000000000 
Cam ID Number 7877777777788787787787887 

148844-88689321~34516202015 
31.54¶5134244.42t4512144243 

Urinwy Sptem 
Kidny ++++*+~C++f+~fA*+++A+++++ 

-noma, rilawta* lung 
Allmlar/bfo~cafcinoma, 

metstatic, lung X 
Carcinoma, mctastatic, pacatbyroid 
8M x 

HIstiocyticBarcama X x x X 
Uclmuy bladder +c++++++++++++A++++A++~++ 

systemic Lesiom 
Multipk organs ++++++++f++S+S++++++++f++ 

Histioqticsarcama X x x x x 
Lymphoma malignaM @nuphcx.ytic x x x 
Lymphonla malignant mixed 
Lymphoma malignant uDdiff~date!d 

=fltype 





TABLE B2 
Individual Animal Tumw Pathology af Fem8le Mice in the 2-Ye&w Inhalatfoa Stady of I,3 utadiene: 62.5 ppm 

Number of Days on Study 
334444445555~555555666666 
890144882334467-7899012234 
727833.5542946909647805595 

4 

11lII1IlIllI‘1lollx1Illlllll~ 
Carcass ID Number 1000010010000090001000000 

1876801712306999390~845854 
314333511141225S~142253513 

Alimentary System 
Esophagus 
GalIbladder 
Intestine large 
Intestine large, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

carcinoma, multiple 
Momyosarcoma 

Intestine small, ileum 
Intestine small, jejunum 
Liver 

Hemangiosarcoma 
Hemangiosarcoma, metastatic, skin 
Hepatccellular carcinoma 
Hepatocellular adenoma 
Hepatocellular adenoma, muhiple 
Hiatiocytic sarcoma 
Leiomycsarcoma, metastatic, 

intestine small 
Mescntety 

HXocyticsawoma 
Fat, leiomyosarcoma, metastatic, 

intestine small 
Fat, sarcoma, metastatic, skin 

Pancreas 
Acinus, carcinoma, metastatic, ovary 
Acinuq hemangioma 
Acinus, hiitiocytic sarcoma 
Acinus, leiomyosarcmna, me&static, 

intestine small 
Aciuw, sarcoma, metastatic, skin 

SaIivaty glands 
stomach 
Stomadk, forestomach 

ISdocytic sarama 
Squamous celi carcinoma 
Squamous cell papilloma 

Stomach, glandular 
Tow= 

Squamous cell carcinoma 

h44++++++4hi44444444444++++ 
++4Ii44+A+M4++4+444+-I-M++AC 
++4S4f4+4+A4++44+4444+4++ 
+C++++4+++A++t44+44+4-t++4 
+++++++-++4A4+444+44444++4 
+S4+444+++A444+++4+i-+4444 
+-I-+-++44444A++CC4+44+4+4+4 
+c+++i-++++A4+++++444+c+A+ 

,x 
+4++++++44A4+++4+44+4+4i4 
++++++++44A444A++44+4+++4 
44++++4++C+4+4+444+44++44 

X X x x 
X X 

x X 

X 
+ 4 4 4 4 

X 
X 

4+444++-t++A++4++44444+4++ 
X 

X 
X 

44+4++~+++A+++++4+444444+ 
+++4++++4+A4+444+444+++++ 
+~+4+++4+4+A4444+44++44+++ 

Cardiovascular System 
BkKdvessel 
HUIR 

+, 
++4+++4+44A+44++444+4ii++ 

HlXtWlgiosarcO~ 
Histiocytic sarcoma 
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,6666666666677j~77777777777 
Num&er of Days MI Study 45555667899022333‘33333333 

90338450-08872333333333333 

~‘urcstss ID Number 
llllllllllll¶XQrllIllll~ll 
0001000000110090000001111 Total 
2311823454114990356690222 ‘Iii 
3212443224541115541534345 ntmorr 

Alimentary System 
E=Phaeus 
Gallbladder 
Intestine large 
Intestine large, oecum 
Intestine large, c&n 
late&ne large, rectum 
Intestine small 
Intestine small, duodenum 

Carcinoma, multiple 
Leiomyosarcwa 

Intestine small, i leum 
Intestine small, jejunum 
Liver 

Hemangiosarcoma 
Hemangiwwcoma, metastatic, skin 
Hepatocellular carcinoma 
Hepatoceltular adenoma 
Hepatocelluk adenoma, multiple 
Histioqtic satwma 
L4Gomywwcoma, me&static, 

intestine small 
Meaentery 

Hiitioqtic sarcoma 
Fat, leiomywarcoma, metastatic, 

intestine small 
Fat, sarcoma, metastatic, skin 

Pancreas 
A&us, carcinoma, metastatic, ovaty 
Acinus, he-ma 
A&us, histioqtic aareoma 
A&us, leiomyowcoma, metastatic, 

intestine small 
Acinus, saranna, me&static, skin 

sasi glands 
stomach 
stomach, fotrswma& 

Histioqtic sarcoma 
Squamous cdl carcinoma 
Squamons cdl papilloma 

Stomach, glandular 
Tongue 

Squamousceil carcinoma 

++++++M++++++MM++++++++++ 
A++++++++++M+++++++++++++ 
A++++++++++A+++++++++++++ 
A++++++++++A+++++++++++++ 
A++++++++++A+++++++++++++ 
A++++++++++A+++++++*+++++ 
A++++++++++.A+++++++++++++ 
A++++++++++A+++++++++++++ 

k 

A++++++++++A+++++++++++++ 
A++++++++++A+++--i-4-++++++++ 
++++++++++++++++++++Cf+++ 

x 
X 

X X x x x 
X xx x X xx 

X xx x X 
X 

+ + 
X 

+ + 

A++++++++++++++++++++++++ 

x 
x x 

++~+++++++++++f+++C+++++++ 
A+++++++++++++++++‘+++++$+ 
Af++++++++++~++$+.++++++++ 

X 
x 

X 
A++++++++++++++++++~++++++ 

45 
43 
47’ 
47 
47 
47 
47 
46 
1 
1 

47 
46 
50 
1 
1 
9 
9 
5 
3 

1 
9 
1 

1 
1 

48 
1 

1 

1 
1 

49 
48 
48 
1 
1 
1 

48 
1 
1 

cardiovascukr SystMI 
Blood vessel 
Heart 

Hemangiosarwma 
Histiocytic sarcoma 

1 
f++++++++‘++++++++++++++++ 49 
X 1 

X 1 
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TABLE B2 
Individuai Anim8l Tumor Pathology of Female Wee ia the &Year, Inbihtian 
(continued) 

Number of Days on Study 8901448823344677899012234 
72783355429469096478OS59S 

Carcass ID Number 
llllrlrlllllllOlfilllllll 
1.0OOO1OOlOOOO0.9OOOfaooooo 
18768017X2306.9~9939 845854 
3 1 4 3 3 3.S.l 1 1 4 12-2 $ s 1~4 a~ 2 5 3 s 1 3 

Eudocrine System 
Adrenal &nd 
Adrenal gland, cartar 
Adrenal gland, wduua 
y-g=$=t, 

Parethyroid gland 
Pituitary gland 

Pan, distalis, adcnoma 
Tlyroid gland 

Fouicldar ceu, adenoma 

++++++~++++A++++++++++++++ 
+++++++~++A+t+++f+S+f++++++ 
+4+++4+4+4A+++i+4+4++++++ 
4++++4+44+A++4'+44++4+++f+ 

x 
+M44++~+4+4A4++44ht~4+4+4MM+ 
44+4+4+*+*M444+4444+4*+** 

X 
+++++4++4+A+4+4++4444+4++ 

X 

General Body System 
Tiiue NOS + 

CedtaI system 
4+4++44+4*+i44,4+++4***+++ 

Ademma 
cardnoma X 
Granulosa cetl tumor malignant X 
Gramkma cd tumor benign X 
Hcmangioma X X 
Histiocytic 8arcoma X 
Leiv* metastatiq 

intestine mail X 
Llmoma 
Miied tumor benign 

UtClUS 4++++4++44A4++4+++++++44+ 
Aden- 
HistioqticsaI7xima 

X, 
X 

4 c 

x 
X 

4+-444+++++A44C++~4++44+4+4 

Leii~ 
Polyp stromal 
sarcoma strotnal 
Cerviq hcmangioMcomu 

vagina 

squamous cdl c4lwbma 

Hematopoietk System 
Bonenlatrow 

Heman- metastatic., skin 
Histkxytic sarcoma X 

Lymph IKJdeJ +*+444444*4++*4+4+444*+++ 
Lymph node+ bronchial 4*4M+4++4+4M*++++M4+4h4M+M 

Carcinoma, metastatic, wary X 
Hema@saKxws, metastaric, heart 
HistiocytksaroDma 
Sarcoma, mctatwtic, skia x 
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Individual Animal Tumor Pa&oJogy of F im@e Mke In tJe Z-Year 
~~~trrtinucd) 

623 ppm 

,66666’66666677777777777777 
Nunher of Days on Study 4555566789902233333333333 

9033845008872333333333333 

~‘w-russ ID Number 

b ndtrrloe System 
Mrmal gland 
Adrenal gland, cwta 
Adrenal gland, medulla 
Islets, pancreatic 

Adenoma 
Pamthyroid gland 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

Fotlicular cell, adenoma 

(heral Body System 
Tissue NOS 

0001000000110090000001111 Total 
231182345411.499O3S6690222 ‘lkues/ 
321244322454111,5f41534345 nulom 

++++C+++f++++++++4~++++++ 49 
++++++++++C4e44,4~4”+++++++ 49 

‘A++++++++1 ++I ++4++.‘=+--+,+I i-+4 45 
A+++++++I4++++S+++C++++++ 47 

1 
“M+++++W+++NMM+++M+*4~4++4 39 

1;4++++++++M*++++++++++++ 47 
x X 4 

C+f+++++++++C++S+C++f++++ 49 
x 2 

1 

Genital System 
ovary 

Menoma 
Carcinoma 
Granulcsa cell tumor malignant 
Granulosa cell tumor benign 
Hetnangiotna 
Histiocytic sarcoma 
Leion+sarcoma, titetastatiq 
intestine small 

Lltteoma 
Mixed tumor benign 

Uterus 
Adenocarcinoma 
Hiitioqtic sarcoma 
Leiomyoma 
Polyp 8tnmal 
!3arwma stromal 
Cervix, hetnangi~ 

Vagina 
Hetnangiosarcouta 
IAi0ll lpM- 

Squamous cell carckwm 

++c+++++++++++++++*++++++ 
x X 

x x 
x x X Y X 

X 

X 
x X 

++S+++++f+++t+++++C++++++ 
X X 

X 
X 

X 

ii 

50 
2 
1 
3 
6 
2 
2 

1 
1 
2 

49 
2 
I 
1 
1 
1 
1 
3 
1 
1 
1 

Iiematopoietic System 
Eiotte marrow 4444444+4+4+444+++++4++4+ 49; 

Hemaqiosarcoma, metastatic, shin X 1 
Histiocytic sarcoma 1 

Lymph node 4494+++++44~+4+4fS+4+++++ 50 
Lymph node, btonchial +MM+++M++M+M+++++++M+~+~+ 38 

Carcinoma, mewstat& wary 1 
Hemangicsaraxua, metastatic, heart X 1 
Hiiticqtic sarcoma X 1 
sarcoma, metastatic, skin 1 
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TABLE B2 
Individual Animal Tumor Pathobgy of Fey& M ice in the 2;Yisr Inhalation Study of 1$-B 
(continued) 

Number of Days OII Study 8901448823344677899~p2234 
7278335542946909647185595 

111l11i’ls11111o~I1III1111 
Carcass ID Number 10000100100000b0001600000 

187680171230699939'084585-4 
3143335,1114122S5~422S3513 

Hematopoietic System (continued) 
Lymph node, mandibular +++M+MC+C4A+~++++444++1++ 
Lymph ncde, medbtinal ++++++a+++A++++~M++M+M++M 

Alveoiar/Ixonchi&r carcitioma, 
me&static, lung x 

Carcinoma, metastatic, ovary X 
Hitiocyic sarooma 

Lymph node, merientetic ++f~+~*+S++++++t+++++++++ 
Carcinoma, metastatic, ovary X 
Histioqtic sarcoma X X 
Leiomyosarcoma, metastatic, 

intestine small X 
SplO3l +ffS++++++A+Cf+C++C9++CSf 

Hiitioqtic sarc0ma X X 
Thymu I++~++t-+++A++~-1-c+++9++M++ 

iategumentary system 
Mammary gland +++++~+f+++C+C+44+++9++++ 

Adewacanthoma X X 
Afknotarcinoma X x xx x x 

Skin +++++++++++++++,++49~~+~++ 
suhcutaneons tib*UK hemattgionla 
Subcutaneous tw hemangiosarcoma 
subcutaneotls tissue, sarcoma X X 

Muscuius~tal System 
Bone ++C~+++f+++++++f+f++fC++S 

Hemangiosamma, metastatic, skin 
Skeletal muscle + 

Diaphragm, leiomyosarcoma, 
metastatic, intestine small x 

Nervous System 
Brain +C+Sf++++i‘++~++f++++C++++ 

His~ic samma X 

Resphtory System 
++++~++++fA+++ff++++S+++C 

Lung C++++f++++++++4S+f+*+++++ 

Adenocarcinoma X 
Adenocarcinoma, metastatic, mammary 

gla* X 
AhwiarAvonchioiar adenoma X x X x x 
AlveolarAxonchioIar sdenoma, 

multiple 
Ah&arbronchidar carcinama X X X 
AWoWbronchiolar cxcinoma, 

multipie X 
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TABLE B2 
lndividu~l Animal Tumor Pathdqgy af Femak Mice&$ the 24’ear Inbal~~ &ud$ of l.&Butadienez 62.5 ,ppm 
(hrmtlnued) 

6666666666677777777777777 
Nrmber of Days on Study 4555566789902233333333333 

9033845008872333333333333 

lllllllllllltlOllllllllll 
tbcaas ID Number 0001000000110090000001111 Total 

23118234541149?0356690222 Tikuea/ 
3 2 1 i, 4,4 3 2 2 4 5 4 I 1 1. s 5 4: 1 5 3 4 3 4 5 

llrmotopoeitic system (contbtued) 
Lymph node, mandibubu +M+M+++++++M++++++++++c++ 
Lymph node, mediitinal M++M+M++M+++++MU?44++++M+M iii 

Alveolar/bmndtioiarcascinoma, 
metastatic, lung 1 

Carcinoma, metastatic, ovaty 1 
Histiocytic sarcoma X 1 

Lymph node, mesenterk AN++++++++4++++++4+++++++ 48 
Carcinoma, metastatic, ovary 1 
Histiocytic sarcoma X 3 
Leiomyosarcoma, metastatic, 
intestine smaII 1 

Spleen A++++++++++f+++++++++++++ 48 
Histioqtic sarcoma X 3 

@wmw ++++M+M+4++1MM+M4++++++++ 41 

lotegumtntay System 
Mammary gland +++4++++++++4+++4++++++++ 50 

Adenoawmthoma X X xx 6 
Adenocarcinoma 6 

Skitl f++++++4+++++++44+4++++++ 50 
Subcutaneous tissue, bemangioma X 1 
Subeutaaeous tissue, hemat@sarcoma X X 
Suhcutaaeaus tissue, sarmma x x X : 

Musculoskietol System 
Bone +++++++4++!++++4+4+4++4+++ 50 

Hemangiosarcoma, metnstatic, skin X 1 
Skeletal muscle 1 

DWww, lei0myoaa-a 
metastatic, inteatine smaU 1 

Ntwoua Systtm 
B&l ++++4++++++4++++44+++++++ 50 

I-iistiocytie sarcoma X 2 

Rtspiratay System 

2= 
+++++++++++++++++I ++4+I ++ 47 
++++++++++++++4++++++++++ 50 

Adenocarcinoma X 2 
Adenocarcinoma, metwtatic, mammary 

gland 1 
AIveoiar/bronchioIar adenoma xxx x xx x x x 14 
AIveoIar/hronchiolar adenoma, 

multiple X X X 3 
Ahwiaribronchioiar carcinoma X 5 
AhwIar/bxwhiolar carcinoma, 

multiple X 2 
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ReqiratorySystem(oopriawd) 
Lrmg (cantinuea) 

-, metartatlc, cwarjl -X 
Gmudosa cell tumor malignant, 
maaststic,avary 

Hepatocdhlar carcinoma, mctastatic, 
liver 

Histioeytiiaarcoma X X 
U metsstatic, &in 
Mediastiirum, adenoosrciaoma, 

metsstatic, lung X 
Mdiastinum, alvcoiarMnW 

aueiwma, metastatic, lung X 
Maiiitblum, hemanld_iararowna, 

metstatic, buirt 
NOW Cf*+*+++9++++++++~+++++++ 
Trachea ++~++C++++A+++*++++++++++ 

Specid Senses System 
w f f 
Harderian gland ++++++++++*+++*cs* 4-+4-+-t-+ 

Adenolna x x X X 
Biiadenomn X 

UriMurvSystcm 
++++f+++C++f+++*++++~~~++ 

Hia~aarcwla X 
tMnalybiadder +444+++c++~~++++444++++I+- 

syste* LeiBha 
Multiple organs ++++++++~+-++c+~+‘+++~++~++, 

I-iis~aareolM X x 
Lymphuma malignant X 

X X 

33444’44455555.55555~66.6666 
Number d Dnys on Study 8301448823344677899012234 

72783.35542946909647805595 

Il~1lllllllllt’lOl~l,ll1’11~1 
CorcPss~Number 1000010010000090001000000 

1876801712306999~90345854 
31433351114i22.55142253513 
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TABLE B2 

Number of Days on Study 
66666666666?77~;7777277777 
4555566789902233333333333 
9Q3584SO08872333333333333 

Ctmass ID Number 
llltllllllllllOlllllllllr 
000P00000011009000”0001111 TOW 
23118234541149903S6690222 Tisau& 
3212443224S411lSS41S3434S Tumors 

btespiratary system (amtiotK!d) 
Lwg (continued) 

W m-b* 0-y 
Granular cd tumor matipant, 

metsstatic, ovary 
Hcpatocduiar carcinoma, metastatic, 

liver 
Hiitifx!yticEaramul 
Sarcoma, meurrrtatiq skin 
Mediitinum, aden- 

metastatic, lung 
Mediitinum, ahnolar/bron&iolar 

Lxwcinoma, Inetautatic, lung 
rvfdiaatinum, hemangioaa~, 

metastatiq heart 
NoSe 
Trachea 

1 

X 1 

X X 2 
x 3 

X 1 

1 

1 

X 1 
++++++++++C+++++f+++C++++ SO 
f+++++++9++f+~++++e+$++++ 49 

Special sensea system 
EYe 
Harderian gland 

Biteral, adeacuna 

2 
*++f+f+++++*++++++*C+++++ 49 
x X xx xxx x x 13 

x 2 

urinary systeul 
Kidney 

Histiocytic- 
Urinary bkddcr 

++++++c+++c++++++++++++++ so 
X 2 

A++f+S+++++A+f+++++f++C++ 46 

systemk LetdoM 
Multiple organ8 +CC+++++++++*+f+i-++-I-+++++ so 

Histiocytic aarcoala x x 4 
Lymph- mnliarnnt 1 
~PPf-a~~gnaatlymphocytic X 3 
LyrIlphoma maligtiallt mixed x x 2 
Lymptloma malignant -titui 

&type X 1 
, 
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0223333333334444444444444 
Number of Days on Study 0061445777890113455666777 

95873430136381&66-44034012 

Carcass ID Number 
1 f 11 i I i 3 1x11 I 1 I 111 ii1 I I I 1 
3334443333323‘3.3,3323223323 
6590002804984f47791894783 
11443523221233.42335151534 

Alimentary system 
Esophagus 
Gallbladder 
Intestine Iarge 
Intestine large, uxum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

Histiocytic sarcoma 
Intestine wail, ileum 

Leiomyosatwma, me&static, stomach 
Intestine small, jejunum 

Hiitiocytic sarcoma 
Leiomyosamm%, tnet%st%tic, stom%ch 

Liver 
Hemangi~, multiple 
Hemangiceatwma, metaatatic, heart 
Hepatocellular carcinoma 
HepatoceMar carcinoma, multiple 
Hepatoceilular adenoma 
Hepatocelluiar adenoma, multiple 
Histiocytic saccoma 
Leiomyowcoma, metastatic, stomach 

Mesentery 

+++++++++++++++++C+++++++ 
A+++AAA4+444A++A444AAA++4 
A44++4++++++44++4++++44+4 
A+++++-4444++444A+++44++++ 
A44+i4+++4+4A++4+44++++++ 
A++4++++4+++4+++++4+4i+++ 
A+4+f44+4++++44.++44+++++4 

~A44+A++44+M4I4+++4++4M+4+ 

,A+++t444+44+144A+444+A4++ 
X 

,A+++A4++4+44++4A+44A4++4+ 
X 

X 
‘++++++++++++++++++++4++++ 

X 
X xx 
X 

X 

x x 

X 
X 
4 4 

X 

x x 

+ 
Fort, hemangiosarcoma, me&static, 

heart X 
Fat, hiitioqtic sarcoma 
Fat, leiomywarcoma, metastatic, 

stomach X 
PancreaS A~+C++++t+++++++++++++++$ 

Acinus, 1eiomyoaamma, metastatiq 
stomach X 

salivary gi%nds +++‘++++++++++++++++++++++ 
stotu%ch ++++f+‘+++++++++++++++++++ 
Stomach, foreatomach +++++++++++++++++++++++4+ 

L4?iOtllyoSa~UI% X 
Squamous cell carcinoma X 
Squamous cell papilloma X 
Squamous cell papilbma, multipie 

Stomach, glandular A+44+44+4+4?vf444+++4+4++44 

Cardiovascular System 
Heart 

Hemangiosarcoma 
++++++++++++++++t++++++++ 

x x x x X xxxx 
,. 
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Number of Days on Study 
44444555555555”~5555566667 
‘7888800001244666669922690 
8455922993423999997749354 

I’WCORR ID Number 
1111111111111.11111~~111111 
3323423333333233333332333 Total 
87830’73690559712290149386 ‘&sues/ 
41SS2334313~421234S31S4223 

Allmeotny System 
EWphigUS 
Gallbladder 
Intestine large 
Intestine large, cfxxm 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Intestine small, duodenum 

Histicqtic sarcoma 
Intestine small, i leum 

Leiomyowcoma, metastatic, stomach 
Intestine smail, jejunum 

Histioqtic sarcoma 
Leioy OletastRtic, stomach 

Liver 
Hemangiosarcoma, mtdtipk 
Hercuingiosanurma, me&static, heart 
HepatowlIyIar carciooma 
HepatoceWar carciooma, mtdtiple 
HepatoceIIuIar adenoma 
Hepatoceliuler adenoam, multiple 
Hiitiocytic sarcoma 
L.eiomyowrcoma, me&static, stoma& 

Mesentery 
Fat, hemaxqiosarauna, metastatic, 

heart 
Fat, histiocytic saraxna 
Fat, leiomyocwrcomsl, mctastatic, 

stotoa& 
PSnaeaS 

Acinua, Seiomyogarcoma, metastati~ 
stomach 

saIivalyglao& 
stoo%a& 
stomzach, foI?Tstomach 

LeiomyosarcotoR 
Squamous cell cardwma 
squRolotts cell papilllolIta 
!k~o~tocnt~ cell papiabma, muRipie 

Stomach, gltiodular 

C+f+,M-+++++4++4+++ 4+-l-++++ 
++++++++++++A+++++++++++A 
+-k+4+4+c4c4+444+44+++++4+ 
+++++++f+++++44+444+++++A 
4+4t++++++444+444+++4++++ 
++++++++++44+44+4/+9+++++ 
4+4+C++4++44A44+,44+++++++ 
++++++++++++A+++++++++++A 

x 
++++++++++++A++++++++++i-+ 

+A+++++++++4A44+44+++++++ 

., , 
T  

+4++444+4c4++4+444++4+4++ 

x X ^X x xx 
x xxx xx 

X 
X x X x xx 

X xx 
X x x 

Cf +4 + 4 4 4+ 

X 
X x 

++f4+4+++-t44+4++44+44++++ 
+++4++++++++4+++44-+4++4++ 
44+4+444+44+4+4+444++++++ 

x 
X 

+++4*4444++44+4i-+C4++++++ 

48 
39 
49 
47 
48 
49 
48 
43 
1 

45 
1 

44 
1 
1 

so 
1 
9 
7 
1 
9 
3 
7 
1 

12 

2 
2 

1 
49 

1 
50 
50 
50 
1 
1 
2 
L. 

48 

cardiovascular system 
HeJilt 

Hemangiomcma 
+4+++++++4”+++++444+++4+4+ so 

xx X xxxx XX xx x 21 



222 l,Mhtadieae, PHP TR 434 

TABLE B2 
Individual Animal Tumor Pathoiogy of Female Mice in the 20.Year Inapt Study of l~~~d~n~ 200 ppm 
(continued) 

.0223333333334444444444444 
Number of Days on Study 0061445777890113455646777 

9S8734301363f3186644034012 

111Sllllllflllllll~lPllfl 
Carcass ID Number 33344433333.23333323223323 

6599002804984147’791894783 
,114435232212334233SlSlS34 

Endocrine System 
Adrenal gland 
Adrenal gland, cortex 

Menoma 
Histiocytic sarcoma 
Leiomyosarooma, me&static, stomach 
Sarcoma, metastatic, skitlm 

Adsenal gland, medulla 
Hiitiocytic sarcoma 
Leiomyosarcoma, metastatic, stomach 
Pbeochromoqtoma benign 
Sarcoma, metastatic, skin 

Islets, pancreatic 
Menoma 

Parathyroid gland 
Pituitary gland 
Thyroid gland 

Fotiicular cell, adenoma 

++44+4++44i4++++4+4+4++i-+ 
++4+4+~4+4+++4++4+444++++4 

X X 
X X 

X 

c4++++44444++444+4+4*i++-k 
X 

X 

A+++444+444++44+4+444++44 

‘MM44444++M44+44I 4+M+++M+M 
+4++4M4+++4444444444444+4 
M4+44444+4++4444444444444 

Generai Body System 
None 

CeniW System 
444444+++4+++4444444444+4 

Adenoma 
Granulosa cell tumor malignant 
Granulosa ceil tumor benign X 
Histiocytic sarcoma 
Leiomyckwcoma, metastatic, stomach X 
M&d tumor beaign X X 
Bilateral, granule@ cell tumor 

benign X 
Utents +4444++44+444444444.44+44+ 

Adenocarcinoma 
Hcmangioma X 
Histiocytic sarcoma 
polyp stromal 

Hema%opoietic System 
Bow marrow :+444444444+4444+444444444 

H%tio@c sarcoma X X x x 
Lymph node M+444+44+444’44+44444+4+++ 

Adllary, sarcom m&static, skin 
Pancreatic, histioqtic sarcoma X 
Pancreatic, leiomyosarcoma, 

metastatic, stomach x 
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TABLEZ B2 

4444455555555555555566667 
Number of Days on Stwdy 7888800001234666669922690 

8455922993423999997Y49354 

Caruaaa ID Number ‘3323423333333”233333332333 Total 
878307369055971229 159386 Tissuui 
415523343134212345 X54223 Tnmom 

FZdouint System 
Adrenai gland ++++++++++*+c+++++*++++++ 50 
Adrenai @and, cortar +++++++++++++++++++++++++ 50 

Adenoma X 3 
Hiitiocyticsamma X 3 
Leiomyosarcoma, metastatic, stomach 1 
Sarcoma, metastatic, skin X 1 

Adrenal gland, medulla +++++++++++++++C++S++++++ 50 
Hiitiogtic sarcoma 1 
Leiomp?atooma, metastatic, stomach 1 
Pheociwmocytoma beuip x x 2 
Sarcoma, metastatic, tin X 1 

Islets, pancreatic +++++++++++++++++++++++++ 49 
Adenoma X X 2 

Patatbyroid gland ++++++M+M++++++N+++M+M+++ 38 
Pituitary gland +++++‘+++++++++I ++++++++++ 48 
Thyroidgland +++++++++++++++++++++++++ 49 

Folliculsr ceil, adenoma X X 2 

GeneraI Body System 
None 

+++++++++++++++++++++++++ 50 . 
Adutoula A 

GramUa cell tumor malignant X X ;, 
Gramtlo~ cell tumor bet&n X X x x 5 
Hiatiocytic sarcoma X x x 3 
~&-ma, metastatic, stomach 
Mi tumor benign X X X 
Bilatemi, granulesa cdl tumor benign uterus +++++++++++++++++++++++++ stt 
Adeltoandoma 
H-4-4 
Histiocytic samma Polypstromal 

IIematopu&tk SyBteul Bonemarmw 
Hisuocytic sarcoma 

Lvmph nude 
Amary, sarcoma9 metastatic, skin 
Pa-tic, histiocytic sarcoma 
PaucreatiG leiomyosarcoma, metastatic, stomach 

X 1 
1 

X 1 
X 1 

++++++++++~+++C.+++++++f+++ 50 
4~ 

++++++++++++++++++++C++++++ 49 
X 1 

1 

1 
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TABLE B2 
Individual Animal Tumor Pathology of,Fmmle MM! in the &Year I~~la~, $trrdy -of &3&W 200 ppu~ 
(continued) 

0223333333334444444444444 
Number of Days on Studg 006144577789011345.5666777 

9S87343013638186644034012 

~~r~ilrl~il~~iiiiiilil~il 
Carcass ID Number 33344433333233333‘2‘3223323 

65900028049%41;4779¶894783 
11443S2322123342335151534 

Hematopoiehc System (4xxdtwd) 
Lymph node, bronchial 

AdCtl~Oma, metastatic;.lung 
Ahvdar/bNmehIoIar carcinoma, 

metastatic, lung 
Histiokytic sarw~~ 

Lymph node, mandibular 
Histiocytic saBTcopp8 

Lymph node, mediastiaal 
Aheolhr/bronchiolar carcinoma, 

metastatic, lung 
Hiitioqtic sarcoma 

Lymph node, mesenterie 
Histioqtic sarcoma 
kiOIl lp%l.COUUt, me&static, stomach 

SplCCtt 
Histiocytic sarcoma 

Thylnus 

x 
M+M+M+++I+++f++++++++++MM 

X 
M+++MM+++++++++++++++++++ 

X 
M++C+++++++++++++++++M+M+ 

X X x 
x 

++++f+++++C++++++f+++++++ 
X x x 

++i+ci++++M++++-+++M+++MM+ 

Iategumentary System 
Mammary gland A+++++++++N+++++++++++++M 

Adelloacanthoma X xx 
Ad- X X x X 
klenocardmwa, multiple X 

Skin +++++++++++++++++++++++++ 
Leiimyosarcoma, metaatatic, stomach x 
sebaceons glaMf, adcnoma X 
subcntaneous tissuq hemangiosarcoma 
subcutaneous tiEem& sarama 

Musculoakeletai system 
Bone +C+++++++++++++++++++++++ 
Skeletal musde 

Diaphragm, sarcoma metastatiq skin 

Nervous System 
B&II +++++++++++++++++++++++++ 

Hemangiosarcoma, wtasudiq heart X 
Hiitiocytic sarcoma ~ X x X 

Spinal cord 4 

Respiratofy s+m 
+++++++++++++++++++++++++ 

Lung +~++++++++++++++++++++++++ 
Afknocatciwma,m~tiple 
AdenocaFcimwa, me&sta* 

batderien gland 
AdenacBreitnmla, metasta* mammary 

gland X X X 
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TABLE B2 
Individual Animal Tumor Patbdogy of Femle’M+‘i& the 2-&m Iahafe 
(continued) 

44444SSS5SSSSS5SSSS’S66667 
Number of Days on Study 7888800001234666669922690 

84SS92299~34239999977493S4 

Cprcnsa ID Number 
11111,111111111¶111~1.111111 
3323423333333233333332333 
8783073690SS9712290159386 
41SS233431342123453154223 ‘hnom 

tteutntopoiettc Systmn (00minued) 
Lymph node, bronchIa 

Adenocst-cino~ metastatic, lung 
Ahxola~ibmn~ carcinoma, 

metastatic, lung 
Histiocytic~ma 

Lymph node, mandibth 
Histiocytic SsPcoma 

Lymph node, medkistinaI 
AhmWbmnchlotar eardnoma, 

me&static, lung 
HIstiocytic ssrcoms 

Lymph node, mesenteric 
Histiocytic sarawna 
L&o- me&s&& stomach 

Spken 
Histlocyt~- 

Thymps 

+++++++M++M+M+++++++++M++ 34 
X 1 

X 1 
X X 3 

M,++++++tI +++MM++++++++M++ 39 
X 2 

+i--I-++IMM++++++M+++++M+MM+ 40 

X X 2 
X x 3 

+++++++++++++++++++++++++ 47 
X x x 6 

1 
++++++++++++++++++~+++++++ so 

X 4 
M4iMI +++++M++I +++++++M+++ 40 

ltttegumetliary system 
fi-=Yglad 

Nenoacanthoms 
AdenocaPcinoma 
Adenocatiw multiple 

Skitt 
’ G-y- me&static; stoma& 

sebaceousglandadeatotna 
subuttaneotls tts8~ llem8ngiomPcoma 
subcutaneous tissw satuwna 

+++++++++++++++++++++++++ 47 
X 4 

X xxxx. x 10 
1 

++++++*++++++++++++‘++++++ so 
1 

X X i 
x X X 3 

MuaculoekeletnlSyl9tf?m 
++~+++4+++++++++++++++++++ 50 

Sketetal muscle +- 1 
Diaphrap;m, -* metastatiq skin x 1 

Nervous System 
Braio +++++++++++++++++++++++++ 50 

Hemanghwcwa, metastatic, heart X 2 
Histiocytic sarcoma X 4 

spinal cord 1 

Resphtmy System 
LJw= ++++++++++++++++++++++++A 49 

+++++++++++++++++++++++++ so 
Aitenocarcinoma, multiple X 1 
AdenocnrciDclana, metaatntk 

harderian gkind X 1 
Adenocarcinoms, metsststiq mammmy 

gbnd 3 



226 

022333’33333344i4-444444444 
Number of Days oa Study 00b14457778901r3455666777 

958734301363~286644034012 

Carcass ID Number 
lllflllllllllltlll~llllll 

‘3334443333323333323223323 
659008.2804984147791894783 
1144i52322123342335:151534 

Respiratory System (continued) 
Lung (continued) 

AhwWbronchiolar adenoti 
AlveoWbronchiolar adenoma, 

multiple 
AhwiarMonchiolar carcinoma 
Alveoiar/bronchiolar carcinoma, 

multiple 
Granulcea cell tumor malignant, 

metastatic, ovary 
Hemangiosarcoma, metastatic, heart 
Hepatocellular carcinoma, metastatic, 

liver 
Histigytic saranna 
Saranna, metastatic, skin 
Mediastinum, alveobr/bronchioiar 

carcinoma, metastatic, lung 
Me&stinum, hemangkxarcoma, 

metastatic, heart 
Nose 
Trachea 

X 

X 

X 

x x x 

X x 
X 

X 

X x x 

X 
4+4+i44++4+44+4444+4+++4+ 
++++++++++++f4++44+44444-+ 

Special Sermses System 
Ear 
EYe 
Harderian gland 

Adenocarcinoma 
Adenoma 
Bilateral, adenoma 

4M44+44+4444444444+4+4444 

x x xx -xx X 

Urinary System 
44+4444++4+4++44+44+444+4 

Hemangiosarcoma, me&static, hean X 
Histioqtic sarcoma x x 
kiomyowcoma, metestatic, stomach x 
Renal tubule, ademma X 

Urinary Madder A44444++4+4444+44+f44++44 
Hiitioqtic sarcoma 

systemieLesious 
Multiple organs 4+4444+44+44+4+44+44+44+4 

Histiocytic sarcoma x X x x 
Leukemia gmnutwytic X 
Lympboma malignant lymphocytic x x X X X 
Lymphoma malignant mixed x 
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TABLE B2 
lndividwrl Animal Tumor Pathology of Feaa M ice in the 2-Year ~~ai~~~ SWdy of &3-Butmkm 200 ppa~ 
(continued) 

44444555555SSSSSSSSS66667 
Number of Days on Study 7888800001234666669922690 

84559229934239999977493s4 

Carcass ID Number 3323423333333233333332333 Total 
878307369OSS971229OlS9386 Tmtttes/ 
4155233431342123453154223 Tumots 

kspiratory Sy5tem (continued) 
Lung (continued) 

Alveolar/bronchiolar adenoma X xx xx x x 10 
AJve&tr&xmchi&r adenoma, 

multiple x x X 4 
AlveoWbronchioiar carcinoma x X xx X X 8 
Alv&ar/bronchiolar carcinoma, 

multiple X x x xxx x x x 10 
Granuloaa ceil tumor malignant, 

metastatic, ovary X 1 
Hemangiosarcoma, metastatic, heart X xx S 
HepatwelIular carcinoma, metastatic, 

liver X xx 3 
Histiocytic sarcoma X x x 7 
Sarcoma, metastatic, skin X 1 
Mediastinum, alve&ar&ronchiolar 

carcinoma, metastatic, lung X X 2 
Mediaatinum, hemangiwarcoma, 

metastatic, heart X 2 
NOSIt ++++++c++++++++++++++++++ so 
Trachea +C++++++++f++++++++++++++ so 

Special Senses system 
Ear + + 2 
EYe + + + 3 
Harderian gland +C++C+++++++++Sf+++++++++ 49 

Adenocarcinoma X 1 
Adenoma xxx x x x x x x x x 18 
Bilateral, adenoma x x 2 

Urinary System 
Kldlley C++f++4++++++++++++++++SC so 

Hemangiosaraxna, metastatic, heart 
Histiocytic sarcoma X x x : 
Leiomyosarcoma, me&static, stomach 1 
Renal tubule, adenoma X 2 

Uriwy bladder +++++f+f+++++C++~++++++++ 49 
Histiocytic sarcoma X 1 

systemic LesioRs 
Multiple orgms +~++$++++++++~+++++++++++ SO 

Histiocytic sarcotna X x x 7 
Leukeada granukqtic 1 
Lymphoma maligmmt Iymphocytic XX X 8 
Lymphoma malignant mixed 1 



228 l$Butadiene, NTP TR 434 

TABLE B2 

Number of Days on Study 
0122222222222222222222222 
1800223334455557778888888 
19351200206377925S0003555 

Carcass 1D Number 7666766775776767566776667 
04330765691274409S1’168J80 
4242324232555412S54344531 

Alimentary System 
E=PhaW ++++++++++++++*++++++++++ 
Gallbladder +A+M++A+A+++++++A+A++++A+ 
Intestine large +A++++++++++++++A++++++++ 
Intestine large, cecum +AS+++A+A+++++++A+A++++++ 

Hiitiocytic sarcoma 
Intestine large, colon +A++++++++++++++A+A++++++ 
Intestine large, rectum +M++++++A+++++++A++++++++ 
Intestine small +A++++++++++++++A++++++++ 
Intestine small, duodenum +A++++++A+++++++A+++i++A+ 
Intestine small, ileum +A++++A+A+++++++A+A++++++ 
Intestine small, jejunum +A++++A++++A++++A++++++++ 
Liver +++++++++C+++++++++++++++ 

Hemangiosarcoma, mukipie 
Hemangiosaraxua, metastatic, heart 
Hemangiosarcoma, metnstatic, skin 
HepatoceiIuIar carcinoma 
HepatoceiluIar adenoma 
Histiofytic sarcoma 
Sarcoma, metastatic, -Y gland 
Squamous cell carcinoma, metastatic, 
stomach 

Mesentery 
Sarcoma, metastatic, mammary gland 
Fat, hemangiosarcxnna, metastatic, 

heart 
Fat, hemangiosareoma, metastatic, 

spleen 
Fat, sarcoma, metaatatk, stomach 
Fat, 4uamous cell carcinoma, 
metastatic, stomach 

Pancreas +A+++++++++++++++++++++++ 
Sarcoma, metastatic, mammary gland 
Acinw squamous cell tkiminoma, 

metastatiq stomach 
!Mii glands +A+c+++++++++++++++++++++ 
stomach +A+++++++++++++++++++++++ 
Stomach, forestomach +A+++++++++++++++++++++++ 

sarcoma 
Sarcoma, metastatic, -ary gland 
Squamous ceil carcinoma X 
!kptamous ceIi papilkmta X X 
Squamous ceil papiiloma, multipie 

Stomach, glanduiar +A+++++4+++++++++++++++++ 
Histiocytic sarcoma 
Sarcoma, metastatic, mammary gland 
Squamons cell carcinoma, metas@* 

stomach 



5 ; 
i;‘- 

:;“F-- 
;F:;.%, TABLE B2 

fndividwl~ Athai Tumor PathoAogy d :Female Mke in Stady of l&Butoakna 625 ppm. 
I 1.; (mtinued) 

2222333333333333533333333 
_ Number of Days on Study 8999000011111111223233334 
‘( 94680O77t5667799‘589901551 

lllIllllllllllillllllllll 
Carcass ID Number 6576675667776666666766666 

5935719255440012401391469 6 b .” 
14333431542515L4445443313 ? I 

Alimentary system 
Esophasus 
Gallbladder 
Inteatlae large 
Intestine largq cecum 

Hiitioiqic sarcoma 
Intestine large, colon 
Intestine large, rectum 
Intestine small 

++++++++++++++++++4++++++ 
I AA++i++X ++4+4A+++,4+44++M 
++A++C+++C9*++C+++++C++C+ 
AAA+++++A++++++++++++++++ 

X 
f+A++f+++++C++4+44++44+4~+ 
++A+M44+4++++++++4++++++4 
AAA+++++A+++++++++++++++A 

Intestine smaIl, duodenum AAA+++++A+++++++++++++++A 
lpteatine small, ileum AAA+++4+A44+4+,4+4+.4+++++A 
Intestine smalh jejunum AAA+4+4+A++44+A+4+‘44+4+4A 
Liver ++++4C+++++++++++4+++++++ 

Hemangicaarcoma, multiple X 
Hemangiosatwma, metastatic, heart X x x x 
Hemangiosawma, metastatic, skin 
Hepatoceilutar carcinoma 
Hepatoceiluiar adenoma 
Hlstiocytlcsarcoma x x x 
Sarcoma, metastatic, mammary gland 
squamous ceu carcinoma, metaststic, 

stomach 
h%Paentny 

Sarcoma, metastatlc, nmmmary gland 
Fat, hemangicsaruxna, metastatic, 

heart 
Fat, hemangi~ma, metastatiq 

Spleen 
Fat, sawma, metastatic, stoma& 
Fat, squamous ceil cweinomq 

metastat$ stomach 
PatlaeaS ++A++S++++++44++++++++4++ 

Sarcoma, me&static, .mammary gJand 
Acinul&sqmlmousceucarciaoms, 

metastatiq stomach 

iitirz- 
++++++++++++c4+++b++++++4 
++44+“4++++444+444+4++++4+ 

stomach, foreatomacb +++c++++++++++++*++++++++- 
sarcoma 
Sarcoma, metastatic, mammaty gland 
squamousceucardat3ma 
!Iquamous ceff papiuomtt x x 
Squamous cell papilIomq multiPie 

Stomach, glandular ++A++++ C+++++++++++M+++-+ 
Hiiiocytic sarcoma X 
Sarcom, me&static, mammary @and 
!3quanlous cell carcinoma, metaststic, 

stomach 
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TABLE B2 
ImWidunl Animal Tumor Pathology of Fe@e Mice Jn the 2-Year I&alai study of L,3=Butadiene: 625 ppm 
(contiuued) 

.33333‘33333‘3‘333333i3334444 
Number of Days on Study 555556667777788888999011~ 

03674679E3669455772781888 

carcass ID Number 
11111111111~Sl111111111111 
6577767667676667667666777 
7924684563853635291609356 
1143521235X3f235322531212 

+444++++44+44+44+4+44+4+M 
AAAC+AAAfAA+++++CcA+++A++ 
44++4+444444+44444+44+444 
44+44A4S44444444444444A+4 

+4444A+Af+44++44444444+44 
44+4+4+A4++4+444+u+44+A++ 
++++44A44A4444+44+4444A4i- 
+AA4~-kAA++A+4+44444M+++A++ 
4+4444A44A+444444+444+A44 
AA+44AAM4A444A4444A444A44 
444+4444+4444444+44+44444 

Alimentary system 
Esophas~ 
Gallbladder 
Intestine large 
Intestine large, cecum 

Histiocytic sarcoma 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
Inkstine small, duodenum 
Intestine small, ileum 
Intestine small, jejunam 
Liver 

Hemangiosarcoma, multiple 
Hemangioaarcoma, ~ctaatatic, heart 
Hemangiosarcoma, metastatic, skin 
Hepatocellttlar car&oma 
HepatoceWar adenoma 
Histiocyticsarawa 
Sarcoma, me&Ma* mammaty gland 
Squamous ceil carci~ma, metastatic, 

stomach 
Meaentety 

Sarcoma, me&static, mammary gland 
Fat, hemaa&sarcoma, metastatic, 

heart 
Fat, hemangicwcoma, metastatic, 

spleen 
Fat, saruxua, metaswic, stomach 
Fat, 4uamous cell carcinoma, 

metastatic, stomach 
Fancreas 

Sarcoma, me&static, mammary gland 
Acinuq squamow cell carcinosna, 

metastatic, stomach 
SaIlvary glands 
stornacb 
stomach$ forestomach 

sa- 
Sarcoata, metastatic, mammaty gland 
squaiDous cell carcinoma 
Squamous cell papilkima 
Squamous cell papilloma, multiple 

Stomach, g]anduIar 
Histiocytic satcfxna 
Sarcoma, metaatatic, mammary gland 
Squamous Cell carciacwna, metastatic, 

stomach 

X 
X 

X X 

ii 
+ 4 + + 

X 

X 

X 
4+4++4+4+4444t44+4444444+ 

x 

X X 
+44444444+444444444444444 
4+44+44f4+++44+44++44++++ 
4444444+4+44444+4444+4444 

x 
X X X 

x x x x xx X XX X 
X 

++444444+++~+++4444+44444+ 

X 

X X 



1 1 1 1 1 
Carcass ID Number 77666 Tot& 

2.3 5 2 7 
31454 3xlmnl 

Alfmeatttry System 
Esophagus +4-+-b+ 79 
GaUbladdw A-+++A 53” 
lntutinc large +++++ 77 
Intestine largq cccum A-k+++- 68 

Histiocytic~ 
wwiltC large, cmloil A++++ A 
mcdtinc large, rectum -4-c+++ 73 
lntutinc anal1 ++-+++ 70 
lntutinc small, duodawn A+++M 62 
hlteatinc ama& lkum A++++ 66 
Intutinc mail, jejunum ++++A 60 
Liver -i--b+++ &o- 

H~~X@OMIWDM, muhipk 1 
Hemaogiaenooma, mctastatic, heart XX 18 
Hw mcta~tatic, sidn 1 
Hcp&ocdlular carcinoma 1 
Hepa- admmma X 1 
Hlstiocytic taamxna 4, 
S=-b m-tic, mammary slaftd *l. 
sq-ceilcaraaome, mttastatic, 

annacb 2 
M-w + 6- 

Sarcrrma, metertatic, mammary gland 1 
Fat, hanangiauuanwa, mctastatic, 

1 
Fat, baungiosaoEoaarr, mctastatic, 

Jpken 1 
Fat, sarcoma, me&static, stomach x 1 
Fat, squatnow ceil cwchoma, 

mctaEtatic, stomacln ‘11 
P- +++i-+ 78 

Mmetartatic,-mmYglaM1 1 
Acimrq- cdl carcinoma, 

mctauatiG sKnuacb 2 

TABLE BZ 
Individual Animai Tumor PatbolQgy of F e MIce~ia the Z-Year X 
(a?ntiIuJaf) 

4 4 4 4 a 
NumberdDoysoaStudy 22445 

53130 

+++-I-+ 79 
+=i-+++ m-- 
+++++ 79.. 

x 1. 
L- 

X 15 

i-+4-++ A- 
l 
1 

X 3 
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TABLE B2 
Individual Animal Tu~mor Pathology of 
(coathued) 

Number of Days 011 Study 
0t2.2222222222222222222222 
18002233344S 555 7778888888 
193512002063779255000355~ 

1111111111111111111111111 
Cam ID Number 76667667.75776767566776667 

0433076569127440981168380 
4242324232555412554344531 

Cardiovascular System 
BkJOdWSXl 
Hart ++++f++C++~C44f++CfC+C+++ 

Hemangiosarcoma 
Histiocytic satwma 
8arcoma, metastatic, mammary gland 

Endocrine system 
Adrenal gland +Ae+f+e+c++++++fs+c++++++ 
Adrenal gland, cortex +A+++++C+++C~+++++++~~+~~ 

Histio@c sarcoma 
Sarcoma, metastatic, stomach 

Adrenal gland, medulh +A++Y-+A+~+N+++++9+++C++++ 
Islets, pancreatic +A++4++++++++f++++++f+f++ 
Paratbyroid gland ++++++~I+++++MM++++++++++ 
Pit&my gland -i-+M-t”i-+I ++e++++1 I M44+4+44+ 
Thyroid gland +A++++f++++++++++++++++++ 

Fotlicuiar cell, adenoma 

General Body System 
None 

Genitpi System 
-l-Y +A~+C+++f+++++++++++++f++ 

Adenoma x 
Granulcsa cell tumor benign 
Histiocytic sarcoma 
Mixed tumor benign 

uterus 9A+++‘~++++$++++++++++++++ 
Histiocytic sarcoma 
Polyp stromal 

Hematopoietlc System 
Blood M 
Bonemarnnv +A++++++C++++++++++++++++ 

Hiitioqftic sarcoma 
Lymph node +-++I 4+++++4+44+4+4~44~+e++ 

Histiooytic sarcoma 
Lymph node, bronchial 44cM+4+M++4+cM4+++MM++++M 

AlveolarMxtchiolar carcinoma, 
metastatic, lung 

Hiitiocytic sarcoma 
Lymph node, mandibular +++iM+~++++++~+++t+++M+++ 

Adenocarcinoma, metastatic, mammary 
gland 
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TABLE B2 

Number d Days on Study 
2222333333333333333333333 
8599000011111111222233334 
946800771566779958990l551 

<hmsss ID Number 
11111111111l11111111l1111 
6S~7667S667776666666766666 
593571925544Q012401391469 
1p,333431542515x4445443313 

Cnrdiovaac!ulPr system 
Blood vessel 
Heart +++S+C+c+++++f+++f+++f+++ 

HtXMllgiosanxwa xx x x XX 
I-btlocytic sarama x 
Sarauna, me&static; mammary gland 

Eodocrhe System 
Achenal gIand 
Adrwal gland, cata: 

I-woqlrc kartmma 
Sarcoma, meuwatic, stomach 

AdrenaIgland,med~ 
Isle4 pancreatic 
Paratbyroid gland 
Pituitary gland 
Thyroid gland 

FoIIIcuIar ceII, adencuna 

++A++++++++++~++++++++t+++ 
f+Af+++++++++++++9+++++++ 

x X 

++A++++++S+C++++9S+f++f++ 
+CAC+~Cf++~++f++++C++++++ 
c+++c++++ca+++MM+++++++++ 
-f-i-A+++-+++1 ++++I +++++++-I-++ 
++A+++++C++++++++++++++C+ 

General Body System 
None 

Genital system‘ 

Adt!uoma 
GnmtIosa ceII lttmor benign 
HIstIoqticsararmw 
Mi tumor beaign 

utents 
HiitIocytic sarumw 
Polypstroxnai 

Hematopoietic Syshm 
BbiXi 
Bmemanww C9+++++C+~~+.+++C+4++++f++ 

Histiocytic sarcoma x x 
Lymph td2 ++++++++++++++f+++++~++~~. 

Histbqtic saawma X 
Lymph no& broachsaf ++c+++++M+++MM+M+++++++++ 

AlveoIarm carcinollla, 
metastatk; lung 

HSocytic sarawa X 
Lymph node, mandibular -i-+A++++I M+M+M++I ++i++M+I + 

F meiastatic, mapmary 
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TABLE B2 
Individual Animai Tan~~Pathokgy of Ifemak ce Sn Qe ‘2~Year bhak 625 PPnr* 
(condnuad) 

333333333333333333i334444 
Number of Dmys on Study 5 5 S 5 6 6 6 6 7 7 7 7 7 88889990111 

0 3 6.7 4 6 ‘7 9 1 3 6 6 9 5.5772781888 

llllll¶llllll 11111111111 
Ca- ID Number 6577767667676 67667466777 

7924684563353435291609356 
114352.1235 131235322531212 

cardiovaeeular tQsteul 
BhdVi?8Sd + 
Heart +~+++++++C++C*++++~+++f++ 

Hemangim xx x xxxxxx x x x x X 
Histiocytic i%mxJJa 
!3wcoma, metastatiq mammary gland X 

Genital system 
Adetloma 
GranukrPs all tumor bemign 
Hlstiocytie swam8 
Mixedtmnorbenigtt 

uterus 
Histiocyticssreoms 
Polyp stromal 

+S+++C+++++++/++*++*9++f+ 
x x X 

++~+++~+++++~++++++++$++++ 

X 



Lesions in Fen&e hike 

iBdlvldual AnlBml Tllmor Pathdagy q 
(cantinusd) 

44444 _-> 
Number of Days om Study 22445 .,: 

55130 

1 1 1 1 ¶ 
thrcasn ID Number 77666 

23527 
31454 

EBdocrille sy3ieBt 
-gland 
Adrenalgtandecntat 

Histioeyticruucoma 
sercoma, metaatatic, mmadl 

Adrenal glat4 medulla 
*& paacreotk: 
parathyroid gturd 
Pituitary gland 
TayroidglaDd 

FOiliCIWCdljadentwrs 

GeBeral Body SysteBl 
NOW 

CeBitai SytiteBl 

Ademma 
Gtanulosa cdl tumor benign 
Histiocytic- 
Mixed tumar benign 

uteaus 
Histm- 
Polyp stnnnai 

-I-++-++ 78 
+-b-i--t+ 78 

2. 
x 1 

c++++ 76. 
+++++ 78 
+++M+~ 69 
+4-i-++ 7l 
+-I-+++ 78 

1 

I 

+++A-+ 79 
1. 
6- 
1 
1 

+-+-i--b+ 78. 
1 
2* 
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TABLE BZ 
Individual Animal Tumor Patholagy of EemaL lb-&x in %Year In 
(continued) 

d l~~~.~le~~ 625 ppm 

012222-222222222’2222222222 
Number of Days 011 Study 180022333445SSS77?8888888 

193S12.~0206377925S0~0355S 

11111111111111111111fl l l I  
carcass ID Number 7666766775776767566776663 

043307‘656912744O98ll68380 
4242324232SSS4125S4344531 

Hematopoietic System (continued) 
Lymph node, mediastinal ++-cM4~I@+M4444444M+4M4++4+4 

Alveo&ribroncbio&P 4zEdttotna, 
metastatic, lung 

~SarcolIta 
Satwma, metastatic, mammary gland 
Squamous ceil carcittoma, metastatic, 

stomaeb 
Lymph wde, mesentetic 

Histioqtic sarcoma 
!3pxmom ceil eareb~~ma, mewstatic, 

StOtMCb 

spleen 
Heman~ma 
Histiocytic sarcoma 

lhvmw 
AkoWbroncbiolar carcinoma, 

metastatic, lung 
I-lktiiicsarcoma 

Integumentary System 
-gland uM+++++++++++c++M++++++c+ 

Ademrancinoma x 
l3ihqtk sarcoma 
Mixed tttmor malignant 
satwtna 

skin +A+++++++++++~CC+++++f+++ 
Knatoacsntbonla 
Snbcutaneous tissue, bemangi~ 
Subctttathx~ tisstte, bemangiararmma, 

metastatie, bean 
subcutaneoKs tissue, swcom.s 
sPbcntaneous time, swcoma, 

multipk 
Subcutaneous tissue, squamous cell 

carchma, metastatic, stomach 

M-1 System 
+++++C4+++++++++++++4++++ 

Skektai musde 
Diapbmgm, sara9tna, metastatic, 

stomach 

P 

‘3 

Nervous System 
Brain ++f++++++++++++++++++++++ 

Hanangiosarwma, metastatic, heart 
Histiocytic sarcoma 

SpkiCWd + -#- t 4 4 



trcolons in Ftmak Mke 

~~T~P~Of~~~~~ of i,3-Ba- 625 ppm 

222’2333333333333~333333333 
Number of Dtyt m Study 899900001111~111222233334 

946800771566~779958)990155f 

Ctrcpss ID Numbtr 6574675667 76666666766666 
5935719255 4.0 0 12 4 0 13 9 14 6 9 
1433343154 31514445443313 

Itcmatopoittit spttm (continutd) 
Lymph node, wdirutiplll M+4+4M++444i4+4M+M44+4444 

AhQolarmdo~ 
-.“) 1 
'++ 

tnetastatk; lung 

&"~. Histioqtic sarcoma 
:T:-... c” Sarcoma, mctastatic, mmmmuy gland . . . 
,*; Squamous ail car&oma, metstatic, 

-.$& ;“;i stomach 
: & :+’ ++A+4+++44444f44444441+44 ;y. Lymph node, mesaeric 

>.$g~ Histiocytic salmma X x x 
@.Y 
;.y Squamous cell carcinoma, metastatic, 

&?. .,‘&? stomach 
g;., we- 4+A+4444444f+4++4+4+444+4 
,r-& Hmutngiasaraoma 

Histiocyticsarcoma X x x 
-ww ++A++44444M+44+4++44+Me++ 

Alveolar/b-carcinoma, 
metestatic, lung 

HMocytic sarcoma X X 

g; lntegumtntoy Systenr 
k .& ~mmsryl&- 4++44++4444+44+44+4+44444 

^I. 
: -g- Adenacarriwma X X X 
:’ ,:T; 2. His~sarcoma x 
.-+i$& Mixed tumor malignant X 
; sarcoma 

skhl 4444444+44444*44444444++4 

:g 
KuatoactntbonM X 

:5-- Suhcutatteous uisaut, hemangkwaima X 
._ Subcutaneous nisauc, hemane, 

,i,.,;. mctastatic, hem 
subcutatleaus tissl& sarcoma 

; 1 Subcutaneous tissue sarcoma, 
x *. ‘f$ multiple X I_ subcutaneolls t* squamolIs cdl 
_( r I - cafciwma, metastatkc,stomacll 

.--., 

- : 

M~~~~~tiltttl Systtm 
444f+444444444444+4+44+44 

Skeletal musck 4 
Diptwsgm,samxm, mewstair+ 

stomacJl 

Ntwout System 
Brain +4+4+4++44+44+++444+44-t-44 

Hemangioarwma, mctastatic, heart 
Histiaytic - 

Spinalcord + -b 44 
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TABLE B2 
Individual Anhal Tumor Pathbgy OT Femak M  2-Year 1~~~ y uf ~~~~~~ 625 ppm 
(con1hmcd) 

Number of Days on Study 
3-3 3 3 3 3 3 3 3 3 3 3 3 3 3.3 3’3,3 3 3 4 4 4 4 
5555666677777&88889~9011~ 
b36746791366945S772781888 

Ca- ID Numher 
11111111111111113119ll l1111 
6577767667676667667666777 
79246845638.5363S2916093S6 
114352123513l.23S322 31212 

Hematopoietic System (continued) 
Lymph node, mediastinal 

Akolarbonchidar cwcimmq 
metastatic, lung 

Hiatioqtk sarcoma 
Sa- metastatic, mammary gland 
Squamous cell carcinoma, metastatic, 

SIomsch 
Lymph node, mesenteric 

Hiwxytic sarcoma 
Squamous cell carcino~ metastatiq 

stomach 
Spleen 

HCWUlgiWcomS 
Hiitiocyt~ sarcoma 

Thymu 
Alveolar&xmchiolar carcinoma, 

metastatic, lung 
Histiocytic sarcoma 

M+++++ ++++++M+++++++++M+ 

X x 
X 

X 

X 
X 

Integumentaty System 
Mammary gland 

Adewxminoma 
Hiitiwytic sarcoma 
Mixed tumor malignant 

Skin 
Kcratoacanthoma 

++f++++++f++C++++++++C+CM 
X X XX x X 

X X 
x 

4f+++++/~C+++++++++++C+++ 

Suhcutanooustissuc, htxwqbamma X 
Subcutaneous tissue, hemm@mmm 

metastatic, heart 
subcutaneous tw sanxma 
subcutancolJs tissue, ssw 

multiple 
sukxllaaeour, tiapuc, squamous cd 

carcinoma, metastatic, stomach 

X X 
X X 

X 

Muscuio&eletal System 
Bone +$+~~++c+~c~++~,++~++~++++ 
Skcktai muscle . . . 

D&phmgm, sarama, mctaswtk, 
stomach 

Nervous System 
B&l ++++++++++++++c+I~c++*+++ 

Hemangioswcoma, metastati~ heart x 
HistiocyticsarumuJ X 

spinal cord 



haions in Femak Mke 

TABLE B2 
lndividuol Animal Tumor Pathology 6f Fema Mice In the 2-Year Iduala of d+.SBufadie~et 625 ppm 
(continued) 

4 4 4 4 ‘4’ 
Number of Days on Study 22445 

$5130 

1 I 1 1 1 
Cprcass ID Number 77666 Total 

5 3 5 2 7 T-ssued 
31454 

lkmatopoktic syetem (continllcd) 
Lymph nodo, media&d +-t-i-+-i- 67 

fahdar/bKmm cBfclllomB, 
me&static, lung 2 

Hiitioqtic saraxna 1 
Sareoma, mctastat@ mammary gland 1 
!Zquamous cell carcinoma, mctastatic, 

StomSCh 2 
Lymph node, mescnteric +-4-+-t=+ 71 

Hiitiocytic sarcoms 4 
squamous cdl t!arhma, mewstatic, 

SlOUUXh 1 
Splaea ++++-4 78 

Hemangiosatwna 1 
Hiiti~ie sareoma 4 

Thymu ++-I-++ 71 
Ahw3lar/bxwdolarcarcinoma, 

mctastat~ lung 1 
Hiitiocytiesarooma 3 

Megumenbuy System 
Mammary gland +++++ 77 

Aderloeareinoma x 12 
Histioqtic sarcoms 1 
Ni tumor malirrpant X 4 
sarcoma 1 

Skh -f-+-t-++ 79 
Keratosamtboma 1 
Subcutaneous tissw hemangi~~ 2 
subcutaneous tissue, hema~ 

metastatic, heart 2 
subcutaneous tissue, sarwma 2 
subcutaneous tissue, satzam 

multiple 1 
subcutaneous tisauep squatu~ edi 
carcinoma, metastatk stomsch 1 

Muscuhkektai Systm 
-I-++++ so 

Skcletsl musk + 2 
Diaphragm,- metsstatic, .^ 

stomach X 1 

Nervous System 
Brain +-k-t++ 80 

Hemangiosatwms, mctasWc, hean 1 
HiistiaytiC sarcoma 1 

spinal axd 9 
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TABLE B2 
Individual Anitnal Tumor Patholagy of Female Mkre in the 2-Y&w Inhala 
(continued) 

01222222222’22222222222222 
Number of Days on Study 1800223334455557778888888 

1935120020637792550003595 

Carcass ID Number 
1f1111’11I111t111111111111 
7666766775776?6756@5776667 
0433076569127440981t68380 
424232.4232555452554344531 

Respiratory System 
blymr 4A+44I444+4+4+444444+4444 
Lung +A++C4++4++t+44+4++44+44+ 

Adenocarcinoma, metastatic, mammary 
gland 

Ahwlarfbronchiolar adenoma x X X 
AJwolar/bmnchidar adenoma, ’ 

multiple 
Alveular/bronchii carcinoma 
Ahwlar/bronctMar carcinoma, 

multiple 
Hemangiosarcoma, metastatic, heart 
Hemangiosarcoma, metastatic, skin 
HepatcceWar carcinoma, metastatic, 

Iii 
Histiocytic sarcoma 
Mixed tumor maiiguaut, me&static, 

mammary gbmd 
Samma, metastatk; skin 
Squamous cell carcinoma, me&static, 

StOUMCh 

Mediastinum, alveoWbtwnchiolar 
carcinoma, metastatic, lung 

Mediastinum, hema@xarcoma, 
metastatic, heart 

Mediastinum, mixed turner malignant, 
me&static, mammary gland 

Mediastinum, sarcom metastatic, 
skin 

Mediastinum, squamous cell carcinoma, 
metastatic, stomach 

NOSE2 4A44444+4+4444++4+444444+ 
Trachea 4A4S4444444+4444444++4444 

Specie1 Senses System 
EYe 4 4 
Harderian gland +I M M M M M M M M M 4 M ~ I  4+44+44444 

Adt!IlOlUS 
Zpbal’s gland 

Adenoma 
Carcinoma 



dduail Animal Tumor Pathology of Female Mice 2-Year InhsIa 

A+A++++++c+++*+++++++*++I 
++A+++++++S+++~++S~+~~~~~ 

Adewwcinoma, met&a* mammary 
X 

Alveoh/bronchiolar adenoma X X X X 
AJveokh-onchiolar a- 

Akobbronchio&r carcinoma 
Atve&rlb~nchioiar czxucinoma, 

multiple 
Heman@sarm~ metestat& heqt 
Hcxnaqharcoma, metastatic, skin 
Hepatocellular carcinoma, me&static, 

liver 
HistiDcyticsarcoma 
Mixed tumor maliit, tlletaststiq 

-glad 
Sarcwna, metastath &in 
!Zqusmous cell txidmm4 me&static, 

stomach 
h4ediastbnt,ah%2oblbronchiolar 

c23mhoq metaste* lung 
Mm~~a;mhbc&- 

Mediaatinum, mlxed tmnor malignant, 

X 

X 

x x x 

X 
X 

z. metasM.i~mammaxygland 
Msdiastinum,-, InetsstatiG 

-- skin X 
Mediasdnum, squamous cdl carcinoms, 

metstatic, stomach 
+++C+++++++f~++++++++++++ 

TradKa : AAA+~+~~+++++++~+~,+++++CA 

SpeckI Seneca System 
EYe + 
-glend 9f++++++++++++++++f++++++++ 

X X x X 
Zpbal’s gland 

Adeluma 
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TABLE B2 
Individual Animal Tumor Pathology of Fermale Mice in 
(continued) 

utadlenc: 625 ppm 

33333333333333‘3‘33’33334444 
Number d Days on Study 5SS566~6777~78888~89~990111 

t?367467913669455772781888 

Carcass ID Number 
11111111111111t1111. lllllll 
6577767667676667667666777 

,79246845638536Zf5291609356 
1143521235131235322f31212 

Respiratory System 

Adenocarcinoma, metastaatic, mammary 
giand 

Alveolar/twonchioIar adenoma 
Ahmlarhmmchiil8r adenom8, 

multiple 
Abeolwbronchioiar careimma 
Aheokir/bronchioIar carcbmq 

multiple 
Hemangicearcoma, metestatic, heart 
Hemangiosarcoma, metastatic, skin 
Hepatocellular carcinoma, metastatk, 

liver 
Hiiocytic saraxna 
Mixed tumor malignant, mewstatic, 

mammary gland 
Sarcoma, metastatic, skin 
!Squamous ceII carcinoma, metsstatic, 

stomach 
Mcdiastinum, akdar/broachiolar 

carcinoma, met&&c, lung 
Mediastinum, hemangiowcoma, 

metastatic, heart 
Meditinum, mixed tumor malignant, 

metastatic, mammary gIaad 
Mediastinum, satwma, metastatic, 

Sldtl 

++++++A++1 +++x +++++++++++ 
+4+++44+4+++++++4+4444+44 

x X 
xx x X x 

-X x X 
x x X 

xx 
X 

xxxxx 
xx 

x x 

X 
X 

X 

X 

X x 

X 

Mediastinum, squamous ceiI carcinoma, 
mc%static, stomach X 

NOW ++++++4+*++4444+444s4444+ 
Tlache8 +~~~~~+A++A+-t4C4+44,+4+++++ 

Special Sense8 System 
EF 
Ha&rian gland +++M+++4+4+4+44+*+44+4+4+ 

Adenom8 x X X xx 
Zymbal’s gI8ad + 

AdCIlOrIl8 
carcinOltU4 X 
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Individual Animal Tumor Patboiogy of Female Mice .+a the 2-Y-r Inhale Study of ~&34&&a&&: 625 ppm 
(cwntinucd) 

4 4 4 4 4 
Number of Days on Study 22445 

55130 

f 1111, 
Curcass ID Number 77666 Total 

2 3 5 2 7 Timua/ 
31454 

I(cspiratory systetn 
blymr 
Lung 

Adetkocadnoma, metastatic, mammaty 
gland 

Alveolar/bronchiolar adenoma 
Ahdar/bronchiotar adenoum 

multiple 
Alveolavbtxmchiolar carcinoma 
Abeobwbronchioiar aucinoma, 

multiple 
Hisangiosarcoma, metastatic, hear8 
Hemangi-ms, metastatic., &in 
HepatoccUular wcinoma, metastatic, 

liver 
Histiocyticsarcoma 
Ml tumor tnsliguaa~ metastatie, 

m===Y slad 
Sarcoma, metastatir, skin 
Squamous ceil carcinoma, metastaticl 

stomach 
Maiiastinum, aWbronclWx 

carcinoma, metastetiq lung 
Mediastinutu, hemaqbsatwma, 

mewtat& heart 
Mediastinum, mixed tumor tmlignant, 

metstatic, mammary gland 
Mediastinum, saraxw metastatk 

skin 
Mediitinum, squamws cell cardnoma, 

metastatic, stomach 
NoSe 
Tl%Cht%i 

c-4+++ 72 
c + + + .c 78 

x 4 

x 
X 

X 

X 

X 

XX 14 

3 
x 5 

3 
xx 14 

1 

1 
4 

3 
1 

1 

3 

1 

1 

1 

1 
+“+++a 79 
+-i-c++ 73 

Special Senses SyCm 
EYe 
Hardalan gland 

Adenoma 
Zymhal’e ghld 

fbiamBa 
carcinoma 

3 
-k-k+++ 66 

9 
ii 2 

1 
1 
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TABLE B2 
Individual Animal Tumor Pathology of ,Female Mice in the. 2-Year ~nha~a~~ S&w& of l~~~d~e~e: 625 ppm 
(continued) 

Q1222222~22222222222222222 
Number of Days on Study 1800223334455557778 88888 

1935120020637792550003555 

Carcass ID Number 
1111111111111511111111l11 
7666766.775776767566776667 
043307656912744098116838Q 
424232423255541255.4344531 

Urinary System 
Kidney +C+C+~~+++++~+~+f+.+-~9+$++ 

Ahfedar~ronchiolar c3rcinoma, 
metastatic, lung 

Histiocytic sarcoma 
Squamous ceil carcinoma, metastatic, 

stomach 
Urinary bladder 4A++++A+A+f+++f++C++f++++ 

Squamous ceil carcinoma, metastatic, 
stomach 

Systemic Lesjons 
Multiple organs +++++i++++++$++++++~+++++ 

Histicqtic sarcoma 
Lymphoma malignant X 
Lymphoma malignant iymphocytic X xxx xxxxxxx xx xxxx 



2222333333333333333’333333 
)Jrrmber of Days on Study 8999O0QQll l l l f11222233334 

946800~71S667799589,901551 
i 

‘111-l 11111111111z 1 t 1’1 ‘I 1111 
cwmsa ID Number 6576675667776666666766666 

5935719255440012401391469 
1433343154251514445443313 

tMsary system 
Kidny +++f++++++++*+++++fS+++++ 

Ahdarhronchidar carcinoma, 
metasta* lung 

Histiacyticsarcoma X x x 
!+amous adi carcinoma, metastatic, 

stomach 
Urhaty bladder +MAS++f+~++l+++++C~+i++++ 

Squamous cdl carcinoma, metastatic, 
StOtMdl 

Syueeo& Leaiomi 
Multiple organs ,+~+++~C++++~-t~~++++~+++f+ 

Hiatiocytic satwma X x x 
Lymphoma malignant 
Lymphoma malignant fymphocytic X xx x X XX XXX 



246 W-Butadiene, NTIP TR 434 

TABLE B2 
Individual Animal Tumor Pathology of Female Mice In the t-Year I~h~l~~~~ Sttidy of 1~3~~di~~ 625 ppm 
(continued) 

,3333333333333333333334444 
Number of Days on Study 555566667777788El889~90111 

0367467913669455772781888 

Carcass ID Number 
1~1111t111111I~11111I1111 
6577767667676667667664777 
7924684563853635.291~609356 
1143521235131235322531212 

Urinary System 
Kidney +ff++f+++++++++++++++++C+ 

AJveoWbronchiolar carcinoma, 
metastatic, lung X 

Histioqtic sarcoma X 
Squamous cell carcinoma, metastatic, 
stomach X 

Urinary bladder +++f++++++ff+f+~+++++++++ 
Squamous ceil carcinoma, metaatatic, 
stomach X 

Systemic Lesions 
Multiple organs f++++++++++++++++++++++++ 

Histiocytic sarcoma X 
Lymphoma malignant 
Lymphoma maiignant lymphocytic X X 
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TABLE B2 
Individual Animal Tumor Patbobgy of Fern& M ice In tlq 2-Year Iahalotfcnr S+dy oi lMhWdit+ne: 625 .ppm 
(continued) 

Number of Days on Study 
44444 
22445 
55130 

Gwcass ID Number 

lhinary system 
Kidwy 

Alveolarkonchiolar carcinoma, 
metastatic, lung 

Hiitioqtic sarcoma 
Squamous cell carcimxq metastalic, 

stomach 
Urinary bladder 

Squamous ceil canAn- metastatic, 
stomach 

1 11 1 1 
7 7 6 6 6 Tiw 
23527 l-ii 
31454 Tumatr 

++“I.++ 80 

1 
4 

1 
i-4-++-+ ~ 75 

1 

Systemic Lesions 
Multiple organs 

Histiocytic sarcoma 
Lymphoma malignant 
Lymphoma malignant lymph- 

+++++ 80 
4 
1 

XX 31 



TABLE B3 
Statistical Analysis of Primary Nwplasms in Female Milce in the 20Year ~~~~~n St of l$Bu&&ne 

0 mm 6.25 ppm 20 ~ppm 623 Pm ai@ PPm 625 ppm 

Adrenal Cortex: Adenoma 
Overall ratea 
Adjusted rateb 
Terminal rate’ 
First incidence (days) 
Life table testd 
Logistic regression testd 
Cochran-Armita 
Fsher exact test I 

e testd 

l/ScJ (2%) 
2.7% 
l/37 (3%) 
733 (T) 
P=O.146 
P=0.455N 
P-0.527N 

Harderian Gland: Adenoma 
Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Life table test 
Logistic regression teat 
Co&ran-Atmitage test 
FBher exact test 

S/SO (16%) 
20.8% 
7J37 (19%) 
658 
P<O.ool 
P=O.O46 
P=O.lOSN 

Harderian Gland: Adenoma or Carcinoma 
Overalll rate 
Adjusted rate 
Terminal rate 
Fmt incidence (days) 
Life table test 
Logistic regression test 
Cochran-Atmitage test 
Fisher exact test 

8JSO (16%) 
20.8% 
7/37 (19%) 
658 
P<O.OOl 
P=O.W 
P=O.OYON 

Heart: Hemangiosarcoma 
Overall rate 
Adjusted rate 
Terminal rate 
Fmt incidence (days) 
Life table test 
Logistic regression test 
Co&an-Arm&age test 
Fk exact test 

Liver: Hepatoceilular Adenoma 
Overall rate 
Adjusted rate 
Terminal rate 
Fust incidence (days) 
Lift table test 
Logistic regression test 
Cbcbran-Annitage test 
Fsher exact test 

o/so (5%) 
0.0% 
0137 (5%) 

P<O.OOl 
P<O.501 
Pe0.001 

11/49 (22%) 
29.7% 
II/37 (30%) 
733 (q 
P<OBol 
P=O59YN 
P<O.OOlN 

0149 (0%) 
0.0% 
of33 (0%) 
-e 
P=Q.S23N 
P=O.523N 

o/48 (0%) 
0.0% 
or24 (0%) 

P4.586N 
P=O.586N 

P=O.SOSN P=O.SlON 

10150 (25%) 
29.2% 
9133 (27%) 
722 
P=O.304 
P =0.356 

6/50 (12%) 
20.7% 
4J2-4 (17%) 
569 
P=O.W 
P==O.SllN 

PzO.398 P =0.387N 

la/so (20%) 
29.2% 
9133 (27%) 
722 
P=wO4 
P-O.356 

7/50 (14%) 
MS% 
4J24 (37%) 
541 
pro.426 
P=O.S75N 

P=O.398 PriO.!KWN 

o/50 (0%) 
0.5% 
OJ33 (0%) 

o/so (0%) 
O?O% 
or24 (0%) 

lOJ49 (25%) 
27.8% 
a33 (24%) 
5x9 
B=QJYo 
P=0531N 

Y/SO (18%) 
303% 
6m Gw%) 
365 
P co.419 
P&559N 

P=OSOON P=O.382N 

o/49 (0%) 
0.5% 
0r.u l?w 

;=0.745N 
P*O.?WN 

P=O.5O!w 

15m (35%) 
61.5% 
Ml (36%) 
532 
Pd.LOO1 
P -0.016 

P=O.O77 

w55 (30%) 
61..0% 
4m (36%) 
532 
P~OB51 
P =O.OlS 

P=O.o77 

1149 (2%) 
4,@% 
o/i1 (5%) 
649 
P=a392 
P=O.s21 

P -0.495 

14/M (28%) 
658% 
sm (45%) 
485 
P COB51 
f4.525 

P=0343 

3JsO (6%) 
19.2% 
O/o 
370 
P=O.G?4 
P=0*450 

P==O.309 

20/50 w-@) 
89.3% 
O/O 
375 
P<O.5@1 
P=Q.5‘51 

P==O.507 

2oJ50 (40%) 
89.3% 
w 
370 
P<O.OQl 
P=O.aDl 

P=O.o07 

WS5 (42%) 
100.5% 
Q/Q 
343 
Pc0.5491 
P<O.OOl 

P<iMm 

O/78 (0%) 
0.0% 
O/o 

P=0.391N 

9r85 (11%) 
45.2% 
OJ5 
307 
P<O.OOl 
P=O.176 

P=O3OON 

P/80 (11%) 
45.2% 
O/o 
357 
P<O.twl 
PpO.176 

P~O.3OON 

23180 (2Y%) 
100.0% 
010 
307 
P<O.OOl 
PcO.001 

PcO.Ool 

l/w (1%) 
150.0% 
O/Q 
450 
Pc0.001 
P=O.SOS 

P<O.tMlN 



Lusions in Femaie Mice 

?‘AitLEz B3 
Statistical Analysis of bhuary Nwplasms in Fe 

Liver: Hepatocellular C!archoma 
owxall rate 4/49 (8%) 6/49 (12%) 
Adjusted rate 103% 14.s% 

8L50$%) 9&O (I&%) 
39.9% 

‘l’cnninal rate 3/37(8%) zs WJ) 3i-4 (13%) 22111(1%%) 
lht incidexm (days) 677 467 600 546 
Life table test P<O.OOl P=OsO P=O.W P~0.003 
Logistic regression test Pro.178 P=O.3&1 P=O.l41 P=O. 
Co&ran-Armitage test P=O.O03N 
%hcr met test P=O.370 P=O.l88 P=O.125 

Llvw: Hepotucellular Adenoma or Carcinonta 
Owmll rate 15/49(31%) 14/49(29%) 15/sv (3u%) 19fio (38%) 
Mjusted rate 39.3% 343% 45.5% 74.8% 
‘hminal rate 14/37(38%) m3(24%) 8/24(33%) tin1 (SS%) 
fkt incidence (days) 677 467 365 485 
Me table teat P<O.#l P=oOSS , P-O.162 P<O.O01 
Logistic regmsion test P=O.497 P==OSoQN PfO.441 P=O.O27 
Co&ran-Amdtage test P<O.OOlN 
Fisher exact test P=OJOON P=OSON P=O.2S7 

lung: Alvedar/bronchiolcar Adenoma 
Overall rate 4MO(8%) lI/sO (22%) 12/50(24%) 17JSO(34%) 
Adjusted rate 10.5% 30.9% 40.7% 64.8% 
Terminal rate 3/37(8%) 9L33(27%) 8/2A(33%) 4/l1(36%) 
f>irst incidence (days) 714 924 492 443 
life table test P<O.OOl P ao.031 P-O.003 P~OAXII 
Lo&tie nqxssion test P =0.002 P*O.039 pro.013 P<O.OOl 
Cocbran-Atmitage test P mO.472 
hher earact test P=O.O45 PtO.027 P*U.OOl 

L-wqt Alveoiar/broncbioi~r Adenocarcinoms or Cardaoma 
Omall rate o/50 (0%) 350 (lv%) ll/§O (22%) 9@ (18%) 
Adjusted rate O.U% 13.3% 429% 40.8% 
lbminal rate O/37(0%) 3/33t9%1 ; lo/24 (42%) 3/U (27%) 
First in&&se (days) 519 507 532 
life table test P<O.OOl P-oq?,P PcO.001 P~O.OOX 
lagistie fepssion test P=O.OOl P==Q.O34 P<0.001 P~O.002 
Cochtan-hitage tegt P=O.454N 
Fisher cxaet test P=O.O28 P<O.OOl P=O.OOl 

Lung: Alveoiar/bronchiidtw Adenoma, Adew+3w%n~ or Carcinoma 
overall rate 4/50(8%) km0 (3w-q 19fio (38%) 24/50 (48%] 
Adjusted rate 10.5% 39.5% 63.7% 78.5% 
‘rcrminal rate 3/37(8%) X1/33(33%) 14/24(58%) S/ll(SS%) 
First hidence (days) 714 519 492 443 
life table test Pc0.001 P=O.OM PcO.001 P<OBOl 
Iqistie regri&on test PcO.001 P=@.ov~ P<O.OOl P <0.001 
Cochtan-Armitage test P=OA88N 
lwler mact e4at P=O.OOs P<O.OOl P<O.O01 

s/50 (16%) 
827% 
O/o 
353 
P<O.oof 

P=V.188 P=O.O69N 

P=Q.S27 

P=O.OtB 

19gq38%) 
100.0% 
Vi@ 
373 
P<O.OtH 
P<O.O041 

P<V”O@3 

M?.o% 
w 
373 
P<O.~~ 
Pe0.001 

P<O*Oi& 

l/al (1%) 
125% 
O/O 
418 
P=O.lSO 
P=O.910 

x.+0(3%) 
100.0% 
Vi9 
418 
P<O.OOl 
P=O302 

PeO.OOlN 

17f78(22%) 
lOlW% 
OKJ 
27s 
PeO.001 
P=O.OlO 

PpO.032 

B/78(10%) 
lov.u% 
QED 
307 
PeO.OO1 
P=O*O12 

P=O.O16 

22218 (28%) 
100.0% 

% 
PCO.001 
PeO,tMI 

P=O.O04 



2-w WButadiene, NTP T’R 44 

TABLE B3 
Statistical Analysis of Primary Neoplasqs in Female Mice in the 20%~ l&ion Study of X&Butadiene (ewtinual) 

0 Ppm 20 PPm 615 PP~ 625 ppm 

Mammary Gland: Adenoacanthoma 
Overall rate o/so (0%) 
Adjusted rate 0.0% 
Terminal rate o/37 (0%) 
Fist incidence (days) 
Life table test P=MGS 
Logistic regression test P=0244N 
Cochran-Amitage test P=O.l07N 
Fisher exact teat 

Mammary Gland: Carcioroma 
Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Life table test 
Logistic regression test 
Gxhran-Atmitage teat 
Fsher exact test 

o/50 (0%) 

:z&q 

P<O.OOl 
P =O.OSO 
P=O.OM 

Mammary Clan& Malignant Mked Tumors 
Overall rate wso (0%) 
Adjusted rate 0.0% 
Terminal rate o/37 (0%) 
First incidence (days) 
Life table test PcO.Cm 
Logistic regression teat P=O.O41 
Cochran-Arm&age test P=O.Ool 
Fmher exact test 

Ovary Adenoma 
Overall rate 
Adjusted rate 
Terminal rate 
Fmt incidence (days) 
Life table test 
Logistic regression test 
Cochran-Arm&age test 
F&her exact teat 

349 (4%) 
5.4% 
2% (65j 
733(T) 
P=OBlO 
P=O*474 
P=Ox!3M 

Ovary: Benign Granuloss Cell Tumor 
Overall rate l/49 (2%) 
Adjusted rate 2.8% 
Terminal rate l/36 (3%) 
Fust incidence (days) 733(r) 
Life table test PCO.OOl 
Logistic regression test P=O.O30 
Cochran-Arm&age test P=O.134 
FEher exact test 

lIStI (2%) 

f$&%) 
732 
PWM89 
P eo.492 

?7%(4%) 

1;24 (4%) 
484 
P=@.lS2 
P=O.193 

P&So0 P==O.247 

2Jso (4%) wo (4%) 
5.8% 5.7% 
l/33 (3%) w2-4 ww 
732 645 
P =0.221 P=O.192 
P=O.223 P =0.257 

P=0*247 

o/m (0%) 
0.0% 
of33 (0%) 

4/49 (8%) 
12.1% 
4i33 (12%) 
733 (T) 
P =KB6 
PMu96 

P=O.339 

o/49 (0%) 
O&k 
oi33 (0%) 

P=&SI’M 
P=&S17N 

P=O.SMIN 

P=0.247 

1148 (2%) 
4.2% 
l/u (4%] 
733m 
P=0.44ON 
P=O&?ON 

P=O.SQ8N 

1148 (2%) 
32% 
zg w% 

P=0.680 
P 00.735 

P=O.747 

6isO (12%) 
32J% 
Ml (18%) 
579 
P60.001 
P-O.O@S 

PPUil3 

6/SO (15%) 
‘16.2% 
on1 (0%) 
392 
P=O*fJM 
P=O.O74 

P=O.OlJ 

~ (4%) 
132% 
l/l1 (9%) 
64s 
P= 
P =0.446 

P=&684N 

4fiO (4%) 
13.6% 
OKI 
248 
P=O.ag 
P=O.331 

P=O.@S9 

ll/SO (22%) 
39.1% 
o/o 
370 
P<O.Ool 
F=o.W 

Pc0.001 

o/so (m?) 
0.0% 
w 

t/so (2%) 
7.7% 
010 
543 
P=O.2$2 
P-O.729 

P~O.492N 

4iso (12%) 
1oo.w 
010 
393 
P&O@1 
p=a.wa 

P4!.OS9 

o/w (0%) 
0.0% 
On, 

xv80 (15%) 
100.0% 
O/o 
280 
PcO.001 
P=O.O04 

P=0.002 

4/w (5%) 
29.4% 
O/o 
335 
P =0,003 
PpO.276 

PcO.139 

l/79 (1%) 
15% 
OK) 
257 
P=O.S61 
P=0.945N 

P=O,326N 

W9 (8%) 
27.1% 
O/O 
311 
Pe0.001 
P=O303 

P=O.l”IS 



Omryt Molipmt Grttnuleo Cell Tumor 
t3vcnll rate oh9 (0%) 
Mju8ted rate 0.0% 
Tefminat rate oiJ% w@Jl 
FJmt - (days) 
fife tabie test P<0aO1 
Logiuicregm%sbtau P=O.fI68 
cachnm-Armitage test PrOz373N 
wKrcxacttest 

Ovmyt Benign Mixed Tumur 
ovrrailmte 
Adjusted rate 
Tenninai rate 
First indetkx (day6) 
ufe table test 
fA@ticregrrssiontaM 
Ckduan-Atmitage tat 
Fbbaaacttcat 

0149 (o%J 
0.0% 
OR6 IO%] 

P<O.OOl 
PmO.430 
P=O.518 

Pltuita~ Gland (Pam D&da&s): Adeaoma 
overall rate WJ (14%) 
Adjusted rate 17.4% 
Termiuai rate s/37 (14%) 
Fm incidence (days) 625 
Life table test P=O.%SN 
t-ogwsregrrssioateat P=OzmN 
coctuan-Atinitage tat P<O.OOlN 
Faba aact test 

Skio @ubm~taneuus Tktiue): t3amtma 
Ovedi rate l/SO (2%) 
Adjltlted rate 24% 
Tamid rate 0137 (0%) 
Fm incidence(days) 677 
Life table test P<O.mn 
Lagirtietegressiontc¶t P=O.o43 
cochraa-Armitagettat P=0.471N 
Fgbacmcttest 

o/49 (0%) 

K&%) 

12449 (24%) 
33.7% 
lQn3 (30%) 
653 
P=~.lfV 
P=O.l39: 

P=O.142 

2Jso (4%) 
5.3% 
1M (3%) 
642 
P dI.476 

P=OJOO 

Skin (Subcutaneous Tksue)t NeulDfie udi%tkrfioma 
omanrate l/50 (2%) ZJso (4%) 
Adjlmed rate 2.4% 53 
Tcnttiml tate on7 (0%) l&t cm 
Fht incidatce (days) 677 642 
ufetabletedt P*O.ml P.=#.476 

==;:: 
P-O.fMl P*om 

- P=Oh3N 
F”nkrcfacttest P=O.SOO 

348 (10%) 
17‘5% 
3/a (13%) 
64s 
P=O.600 
P=O.%N 

P~O.409N 

P4J00 

Jlso (6%) 
8.0% 
OR4 (@%I 
569 
P=d238 
P=KW? 

P=O.309 

3lso (6%} 
19.3% 

645 
P=O.Oxt 
P=O.O46 

P~O.125 

250 (4%) 
13.6% 
I/l1 (9%) 
664 
P-O.067 
P-O.138 

P=0.253 

594 
PmO.378 
P=0347N 

P+.299N 

5fio (10%) 
ZL3% 
oka WI 
597 
PyO.017 
pIto; 

P~O.102 

mo (1 
203% 
om @I%) 
597 
P==0.017 
P=O*424 

P=O.102 

P=Gi?53 

P=O. 

o/f@ VW 
o.Q% 
o/o 

P=iI 
P=O 

P~0.owN 

3/s (6%) 
43.096 
OEO 
524 
PM. 
Pdk117 

P-O.309 

3/so (6%) 
43.0% 
o/Q 
524 
P*O.oM 
P-O.&? 

P=O& 

0!79 (0%) 
0.0% 
0 

1s (1%) 
26% 
O/Q 
328 
P=O.44.5 
P=O.987 

P-O.617 

P=O.s52N 

P~Om2iv 

- (4%) 
193% 
O/O 
316 
P=O.O13 
P=0.6&7 

P=Osu 

3/80 (4%) 
19.3% 
ON 
316 
P=O.O13 
P=O.687 

P~O.501 



2s2 

TABLE B3 
Statistical Analysis of Primary Neoplasms, in Fems#e M ix in the 2-Year 1~~~~ Study Pr;FBatadiene (mttriaued) 

0 PPm 42s ppm 20 ppm 625 ppm 2@@P 62s pm 

Small Lntestine: Adeuoma or Carcinoms 
Overall rate o/so (0%) 
Adjusted rate 0.0% 
Tertninai rate on7 (0%) 
First incidence (days) 
Life tab&e test P-1.000 
Logistic regression test P=O.988N 
Q&ran-Amxitage test P=O.l6SN 
Fisher exact test 

31s (6%) 
9.1% 
= c-1 
733 (T) 
P=O,1Dl 
P=O.lOl 

P~O.121 

Stoumcb (Fo~tomaett): Squamous Cd Papilloms 
Overall rate o/so (0%) o/so (0%) 
Adjusted rate 0.0% 0.0% 
Terminal rate on7 (0%) O/33 (0%) 
Fist in&dence (days) 
Life tabie test P<O.ool 1 
Logistic regression test P<O.aOl - 
Co&an-Armitage test P co.001 
Fiber erect test 

Stomdt (Fwestomacb): Squamous Cell .C&&oma 
Overall rate o/50 (0%) 0150 (0%) 
Adjusted rate 0.0% 0.0% 
Terminal rate on7 (0%) o/33 (0%) 
Fits illcidence (days) 
Life tabk test PCO.#l - 
Logistic regremiotl teats P=Q.ooP - 
Cocbran-Armitage teat P=O.OlH 
FLpber exact test 

1” x30 (4%) 
am 
2.04 ww 
733 (T) 
P=O.149 
PpO.149 

3=0.247 

l/SO (2%) 
4.2% 
1124 (4%) 
733 (T) 
P==O.414 
PmO.414 

?=0.500 

us0 (2%) 
43% 
on1 (0%) 
83 
P&h375 
P=O.S16 

P=O.SW 

l/50 (2%) 
9.1% 
Ifi1 (9%) 
733 (-I-) 
P-0.26@ 
P=O.260 

P=O.SoD 

ll50 (2%) 
83% 
on1 (0%) 
723 
P =0.277 
P=0.33@ 

P*O.SoO 

Stimacb (Fore-stomach): Squamous Cell, Papilloma ?t= Squam& Cell Car~inomtt 
0ve.d tale o/so (0%) o/50 (0%) 3/So (6%) us0 (4%;) 
Adjusted rate 0.0% 0.0% 125% 16.7% 
Temxiual rate oI.37 (0%) OB3 (0%) 
First incidence (days) 

1, 3/24 (13%) ml (9%) 
733(T) 723 

Life tabk test PCO.001 - P=0.056 P=O.W 
Lo&tic regmsion teat P<O.OlH - P=O.OS6 P==O.O60 
Cocbmn-Armitage teat P<O.Ool 
Fiaber aact teat PmO.121 P*O.z4”I 

All Orgsnst Hemangioma 
-rate 2m (4%) z/so (4%) 1lso (2%) 4BO (8%) 
Adjusted rate 5.1% 5.0% 4.2% 16.3% 
Termhal rate l/37 (3%) 
First incidence (days) 108 

;g (Q%) l/24(4%) 001 (0%) 
733r23 594 

Life table test P=O.407 P=O.667 P=O.&VN Pa&O78 
l@atic regression test P=O.263N P +&BON P=O.617N PHI.277 
Cocbran-Armitage test P =o.o54iy 
Fiaber exact test P=@.691N P=O.SOON P=O.339 

o/so (0%) 
0.0% 
QED 

31'50 (WCj 16BQ Pw 
100.0% ¶00$% 
o/Q O/Q 
470 246 
PWMM4 P<O.#l 
P =0.@78 P =0.002 

P=O.121 PCO.001 

1150 (2%) 
3.8% 
DID 
472 
P=O.374 
P *0*7SO 

6Bo (8%) 
703% 
OnI 
295 
P<O.oOl 
P=OMl 

P~O,SoO P=O.OSO 

4150 (8%) 
100.0% 
o/r) 
470 
P =O.o#l 
P=O&x 

P==O.o59 

$=v&~“’ 

Ott 
246 
PC0.001 
P<O.Ool 

Pc0.001 

l/SO (2%) 
2.9% 
O/O 
411 
P=Q. 
P=O&WN 

ohm (Qm 
0.0% 
om 

P=O.SWN P=O.t46N 



ma in FemaJe Mice 
IZd 

3f50 (6%) 
8.1% 
3r37 (8%) 
7330 
P<O.OOl 
P<O.Ool 
PCO.001 

250 (4%) m  (4%) 5/5Q (1046) 23fSO (46%) 
5.2% 8.3% 31.8% lfW%. 
l/33 (3%) 
572 

~~%) znl~1@% w 
649 343 

P=OS43N P 4.671 P=O.WI PZO,Cw 
P=4504N~ : P=lo.671 P=O.oa P<O*tWi 

P=&WON PdUOON P=O;357 P<O.Om 

Alt Ovans: Hemangbma w Hemangioaarcoma 
-I tYvwall rate 350 (10%) 3m (6%) 3/S (6%) MO (18%) 2450 (48%) 

M)urled rate 13.0% 7.9% 125% 42.9% 1 W.Oi 
~wninal rate 

,- t’urt incidence (days) 
4/37 (11%) l/33 (3%) 3124 (13%) ml (18%) WO 
708 572 733(T) 594 343 

._ Lltc table teat Pc0.001 P-WO9N P=MllN P4303 P4HIf3~ 
t.a&tic regmsion teat P<O.uOl P=O.368N P=O.m?N P=0*041 PaMm 
Cmhren-Armitage teat P<O.OOl 
bhcr exact teat P=O.xC!N ~ P-0*357N P=O.194 P<O.& 

rUI Orsons: Malignast Lymphoma (Lympbocytk, Mixed, NW; or ~~dgff~~n~~~ Cell Type) 
mxall rate 6150 (12%) l-z&Q (24%) 11/50 (22%) 7&O (14%) 
Adpsted rate 
Tcnninal rate 
14ra1 incidence (days) 
Ufc table test 
Lo&tic regression test 
Ccrrhmn-Armitage test 
frkhcr amct test 

14.6% 34.0% 
1oB3 (30%) 33 (8%) 69EI 

623 
P<O.oOl P=O.W 
P==O.D12 P=O.W 
P<O.oOl 

P=O.o96 

38.7% 35.9% 
St24 (33%) 3/x1 (27%) 
533 407 
P=O.W PWQ.055 
P=O.O91 P*0.487 

Pm (18%) 
39.7% 
on, 
2Qs 
P<O.W 
P-O.S&ZN 

pro.143 P=OJtw P=O.288 

All Organs: Histiocytic Sazwmm 
Overall rate 
Adjusted rate 
Terminal rate 
Fin1 incidence (days) 
MC l&k ted 
I&stic regrewion test 
Cmhchran-An&age teat 
&her umct tat 

f$fFw 
on7 p%), 
485 
P<O.OOl 
P=O.mm 
P=O.273N 

250 (4%) 
4.5% 
Q33 WV 
467 
P=$L%lSN 
Pd.411N 

P&5OON 

Ail Orgallk Malignant Lymuphoma or ,#&tio@c Sarcoqa 
chefall rate 9f50 (18%) 14f.m (28%) 
Adjusted rate 2423% 37&% 
Tcminal rate 3B7 (8%) 1Qm mw 
First incidam (days) 485 467 
Life tabk test PcO.001 P=O.136 
Lo&tic mgfession test P=O.257 P=+Q.168 
Codwan-Am&age test P=O.OOl 
Fisher arau test Pc0.171 

7f50 (14%) 4/50 (8%) 
17.7% 

Zi%) on1 (Q%) 
492 524 
P=O.rn P==O.lPS 
P=4*uS P=lUi69 

P=O.159 P=0.500 

1wo (3646) llfs0 (22%) 
52.1% 47.2% 
9f24 (38%) 3/H (27%) 
492 407 
P=fMMS P~0.021 
P=O.O36 P=O.4% 

P=O.O35 P=O.402 

3m ww 
70~8% 
O/O 
189 
P<O.oOl 
P4U72N 

Pc0.001 

7150 (14%) 
28.1% 
O/Q 
344 
P=O.W2 
P4.514 

4/w (5%) 
10.3% 
Q/Q 
300 
P=O.OS 
P=O.s18N 

P4mB P=O.S49N 

1mo .@m?) 
S&7% 
O/O 
205 
P<O.oo~ 
P*O.619 

Ii&80 (45%) 
73.9% 
010 
189 
P<0,001 
P=O.llIN 

P=O.oLM P=O.Ool 

27/W (34%) 
100.0% 
QID 
307 
P<O.OOl 
PauM.x 

P<O*QQl 

27/80 (34%) 
100.0?6 
Ont 
307 
P eo.001 
PCO.001 

P~O.OfJ2 



‘J-ABLE B3 
Statistical Analysis of Primary Ne@asum in Female Mice in the 2-Y-r I&ala &Wty d 1,343utadiene (oootinti) 

0 Pm 20 Ppm 62-s wm 200 PPm 625 wm 

All Organs: Benign %opJasms 
Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Life table lest 
Logistic regression test 
Cochran-Armitage test 
Fisher exact test 

28/50 (56%) 
66.5% 
2337 (62%) 
625 
P<O.oOl 
PC&o01 
P=O.OlON 

All Organs: Maiignant NeopJasms 
Overall rate 15/50 (30%) 
Adjusted rate 33.8% 
Terminal rate 8B7 (22%) 
First incidence (days) 48.5 
Life table test PCO.001 
Logistic regression test P <O.Ool 
Cochtan-Arm&age test PCO,oOl 
Fisher exact test 

All Organs: Benign or Malignant Neoplasms 
Overall rate 35/q (70%) 
Adjusted rate 76.0!$ 
Terminal rate w37; (70%) 
Elrst incidence (days) 435 
Life table test P<O.oal 
Logistic regression teat P50.003 
Cuchran-Armitage teat P=O.175 
Fiiher exact teat 

36/50 (n%) 
87.6% 
xQ33 GJ$%) 
519 
P=O.O25 
P=O*W 

P=OA?72 

3280 (64%) 
70.7% 
z/33 (61%) 
467 
Pc0.W 
Pf-ZO.001 

Pc0.001 

4mo (94%) 
97.9% 
3x33 (W%) 
467 
P=O.O% 
P<Q.oDl 

P=O.WZ 

24i50 (GA%) 3860 (76%) 
68.5% 97.4% 
14/B (58%) 1Ofl.l (91%) 
365 443 - 
F~0.191 Pc0.001 
P=O&@N PzO.001 

40/50 (80%) 42450 (84%) 
i&l% 
17t2A (71%) E:73*> 
492 392 
P*0.001 P-20.001 
P<O*OOl s+c0,001 

P<OAOl Pc0.001 

43/50 (86%) w5Q (96%) 
89.6% 100.0% 
19/24 (79%) WI1 (law?) 
365 392 
P co.001 P<O.M)l 
P&O17 P+MWl 

P=O.o45 P<O.Wl 

P=&O72 

P<@.W 

Pc0.001 

37l8O (46%) 
loo.Q% 
O/o 
246 
Pu0.001 
P<O.oOl 

P=O.l&QN 

71BO (89%) 
100.0% 
OiQ 
189 
PCO.001 
P-O.003 

P<0.001 

72/80 (90%) 
100.0% 
O/Q 
189 
P<O.ool 
P<O.OOl 

P=O.o04 

(T)Terminal sacrifice 
s Number of neoplasm-bearing animaSs/num~ of animals examined. &nominator is ntlmber of ani&& examined microscopically for adrenai 

gland, bone marwnv, brain, clitoral gland, g‘alibladder, heart, ki+ey, farynx, liver, lung, nose, ovary, pancre& par&y&d gland, pituitary gland, 

E 
salivary gland, spleen, thyroid gland, a@ @nary bladder; for o#er tissues, denominatw is number of animals necropsied. 
Kaplan-Meier estimakd neoplasm incidence at the end of the S&y after adjustment fa itercwrent mot&y 
Observed incidence at terminal kill 

d Beneath the control incidence are the P values associated with @e trend test. Beneath the c$@ group intidefnce are the P values corresponding 
to pairwise comparisons between the controls and lhat dosed pawp. The Iife table andyha regards neopkus in aaimais dying prior to terminsJ 
kill as being (tiirectiy or indirect~) the cat@ of death. The lo&tic regression teat these lesions as nonfatal. The Cochran-Arm&age and 
Fisher exact tests compare directly the overall incidence rates. For all tests~ a negative uend or a lcnver incidence in a dose group is indicated by 
N. 

’ Nor applicable; no neoplasaw in animal group 
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TABLE B4a 
Histohal Incidence ot Ma&pant Lympbomsaa wkd His I+ B6C3FE Mice* 

Historkal Incidence at BatWe Northwest I.&oraW 
Auyigi@dyiether 
aCbkmecetopbenone 
Epinephtine hydrocltloride 
Ethyl chloride 
o~ltitalottonittile (CSZ) 

TOW 
Standad deviation 

153/561@3%) 
15.1% 

8%44% 

3150 
lno 
l/50 
0149 
Ol50 

ws61 (lS%) 
3.3% 

W-M% 

’ Date as of 3 April 1991. Data for malignant lymphoma includes da@ for histiocy!ic, lymphocytic, mixed, NOS, or undifferentiated cell type 
ljlttpbOttX4S. 

TABLFZ B4b 

Sndp Itteidettce In Con 

Hiitdcal Iacidettce at Battelle Nor&west Lnb~mto 

Allyi glycidyl ether 
aXhkwac&ophenone 
EpbqtMtte bydmcltlcxkle 
Ethytdtloride 
0Chhrobmzalmalononitrile (CS2) 

OveraIl Historkal hcidence 

Td 
Upper 95% confidence limit 

a Dazaasof3April19P1. 

01558 (0.0%) 
0.5% 



TABLE B4c 
Historical Incidence of Lung Neoplasms in Female IMZ3Ft Mke+ 

Hiatorkal Iwidenee at Bettdle Northtat LsboreM 

Allyl glycidyi ether o/M O/50 OM, 
Q-chloro3cetapllenonc 4m 
Epinephrine hydrachloride 3/50 z z 
Ethyl cltloride 2&9 349 5149 
o-Chlorobenzz&nalononitrik (CS2) 4HO l/50 SK0 

Overeil Hlstorlcal Incklence 

Total 
Standard deviation 
Range 

32MO (5.7%) x/560 (29%) 47/560 (8.4%) 
29% 2.4% 33% 

0%-w% 0%-6% O%-12% 

a Dataasof3April1991 

TABLJX B4d 
Historica Incidence of Fores&mwh .Neoplasms in UMreated Female 

stndy 

Iaofdtnce in Catttmls 
Squambus Cell Papiliama 

~Carr~OraO 0 1 carcinoma 

Historical IncSdence at BatteUe Northwest bborutories 

Ally1 glycidyi ether 
Q-ulloroaeetophtnone 
Epinephrinc hydrochloride 
Ethyl chloride 
o-ChlorobcnzalmalononitriIe (CC!) 

1150 
0150 
o/50 
0149 
250 

Overall Hiatorieai In* 

Total 81561 (1.4%) ZJ561. (0.4%) 9/561 (1.6%) 
Standand deviation 2.1% 0.8% 21% 
Range 0%4% 0%-Z% 0%-6% 

ofi0 1150 
1150 l/50 
OH0 0150 
o/49 ot49 
l/50 2450 

a Dataasof3Aprii1991 



Total wsS8 (7.q%) 49658 (8.8%) 87&S8 (15.6%) 
Standens deviation 5.1% S.2% 8.4% 
bge w&18% 0%-M% 3%~27% 

* Drta8sof3April1991 

lllsttwlcal Incidence of Ovarian GmnMosp Ceil Twmors in Untreated Female 
+- 

Watwical Incidence at Battak Noctbwat Laboratoti 

tknIl1 lustorb I- 
‘. Total l/f48(cc2%) l/S48 (02%) 2afs48 (0.4%) 4/s48 (0.7%) 

Standard deviation 03% 5.6% 08% 0.9% 
I_, Range 0%-l% 0954% Q%-296 0%.2% 

,, 
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TA~L.?IB~&J 
Historical. Incidence of Ovarian Neoplasms in Untree&d I%&! B6C3Fl M lc+’ 

Study 

Historical. Incidence at Battelle Northwest Lubomtories 

Ally1 glycidyl ether 
a-Chloroacetophenone 
Epinephrine hydrochloride 
Ethyl chloride 
o-Cbloroben&malononitrik (CS2) 

Overall HisWl Incidence 

Total 
Standard deviation 
Range 

0149 5i49 
O/50 OlfO 
Ofi0 O/SO 
Of49 o/49 
l/50 5/B 

u54a (0.4%) o/548 (0.0%) 
1.0% 

0953% 

a Data as of 3 April 1991 

Study 
Adenoma 

Historical Incidence at Battelle Nor&west Le&oratories 

Ally1 glycidyl ether 0150 o/s o/so 
a-Chloroacetoplten0ne OBQ 0150 Ok% 
Epinephrine hydrochbide l/50 l/SO X30 
Ethyl chloride 2/49 Q/49 2(49 
o-ChlorobenzalmabnotdtIile (CS2) zm Z50 4i5Q 

Overall Historical Incidence 

Total 
Standard deviation 
Range 

a Dataasof3Apsil1954 

10/561 (1.8%) 3is1(05%) 131561(23’pit) 
1.7% 13% 2.5% 

O&4% 0%4% O%JJ% 



* tam u of 3 April 1991. lnchdea data for ttWocyt& tyn$hocytic, mi%e$ NC@, or undiffermiati cell t@e tvnp 

\r&i glycidyl ether 
ra- pwphrim lpdmchlotide 
lsylcllkae 
chbrob?Eaalmalollotlittik (CSZ) 

i i% 
O/H 
o/49 
0149 

wal o&9 (0.0%) 
t&per%% c2ot@daae utult 0.5% 

llat8asof3Aprii 1991 
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2-Y- bwldy (continued) 
Wtay SystQm t=th=f9 

Hemorrhage 
Hyperplasii, iymphoid 
Infiltration cellular, mixed cell 
snasmmatioq chroniq di&use 
Itlflanmm~, chroniq focal 
Inflammation, focal, chtwic 
Intlammation, granule focal 
Inflammation, supputative 
Thtombosis 
Ahwiar epithelium, hyperpWa 
AJveolq infiltration uMar, histiocyte 
Aheolus, pigmentation, hemosidetin 
Fat, mediastinum, inflammation, chroaic 
Fat, mediitinutn, necrosis 
h4ediastinum, hyperplaaia, iymphoid 
Peribroncbiolar, inflammation, 

pyoglanulomatous 

Jnflammation, suppwNive 
NaJolaaimal duct, inflammation, suppurative 
Olfactoq epitbelium, atrophy 
OVadOry epithelium, inflammation, ChFonic 
Respiratoty cpithelium, lyperplasii 
Respiratory epitheliutn, metapbsia, squamous 

Tracbeg 
fnfbnmation, suppurative 
Meulplasia, q-no= 

(509 
4$8%) 
1 Pw 

2 (4%) 

1 Gw 

5 t1=9 
3 (6%) 

1W9 

* (2%) 
11(22%) 
10 t=) 
1 (2%) 

(99 
7 (14%) 
1 cm 

lm9 
2 (4%) 

(so) 
8 (16%) 
1 tw 

uriapysystctm 
Amyioid dep&ioa 
Glomaae 
HeJwtopoictic cell prowzwion 
yw&mu- 

infiltmion crdlular, lymphaqte 
lnflwnwtion, auppurative 



(49) (75) 
3 (4%) 
1uw 

a Number of animala ammincd miawmpically at site and nun&x of animals with lesion 



_ 
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50 so so 50 

1 
29 25 25 22 
12 24 19 28 

9 1 3 

M SW- 
L6ai- 

dllpmma malignant lytttpbolylk 
kzstme large, axum 

zimhc$csaranM 
.JnpnJm malignant Iympbccytic 

.kzfstme large, colon 
tiast mll tumor NOS, metaatatic., bone marrow 

iuemne anaIl, ducdcnum 
JInpmma malignaut lymphocytic 
qnpmoma tnaligttattt t&cd 

inesnbe small, ileum 
=~oeyticsarama 
dtqmmma malignant lympbocytic 
-~mali~tmixcd 

i dstme small, jejunum 
jnmtana 
<~ma, me heart 
‘btioepticsarcoma 
dlnpmma tnaiignattt lymphocytk 

Ler 
-9vuwarbronchiolar czacdm&metastatic, 

.w 
+3?lnaqkttla 

ma 
!Zgue&R . heart 
3qauob&stoma 
3zpamcdular- 
3zptmdlular tardm~, mttitipk 
z sxauoa?flukradeaoma 
3kauodular adcnoma, mnitipk =.‘. . 2sooqucsareoma 

tnaQnant lytnpkwytic 
:&maiignant~ 
iasi m8 tumor NOS, metqatic, bone marrcw 
2z$lmmm cell carcittw llsemstatic somaclt 

W) 

(42) 

(4% 

1Gw 
(49) 

9 (18%) 
5 ww 
15 (31%) 
12 (24%) 
4 ww 
2 (4%) 

2 (4%) 

(n) 

(41) 

1 @W 
18 (36%) 
1 (=I 
8 (16%) 
2 (4%) 

10 G@w 
9 (18%) 
5 w-w 
2 (4%) 

1(2%) 
3 (6%) 

(32) 
1 ew 

(39) 



. . ._ 

2 (18%) 
(46) 

162%) 
5 (11%) 
1 @%I 

1 G-2 
(49) 

(47) 
x(2%9 
7 (15%9 

1(2%9 



L7(8 1~htadiene, NI I’ I U 4 *I 

TABLE Cl 
Summary of the Incidence of Neapiasqs in Mai@ MkeJn the Stop- ~~-~n~a~a~~~ S$u@ of &3-Butadiene (ow,~~~.- 

2@ Ppm 32 PlMD 625 ppul 
w weeks) (32 weeks} (26 week%) 

Endocrine System 
Adrenal gland, cortex (451 (4% w (SOI 

Adenocarcinoma, metsstatic+ panweas 1(2%) 
Adenoma 1 cwl 
Ahwoiarkxonchiolar carcinoma, metastatic, 

lung 10 
Lymphoma malignant iymphoqtic 2 (4%) 4 WJ) 
Lymphoma malignant mixed 1 @%I 1 Gw 
Bilateral, adenoma 1 (=I 

Adrenal gland, medulla (451 t-w v9 W) 
Adenccarcinoma, metastatic, pancreas 1 ww 
Witiocytic sarcoma 1 VW 
Lymphoma maIignant lymphocytic 1 VW 
Pheochromoqtoma benign 1wo 2 (4%) 

Islets, pancreatic (61 WI (45) WI 
Adenoma 1 GW 1 G3 

Pituitary gland (444) (43) (43) (43) 
Carcinoma, metastatic, Zymbai’s gland 1 (2%) 
Lymphoma malignant lympkxytic 3 (‘%I 4 Pw 
Pars intermedia, adenoma I@--@ 

Thyroid gland W (49) WV (491 
Lymphoma malignant lymphocytic 3 (6%) 
Mast cell tumor NOS. me&static, bone marrow 1 (2%) 
Follicuiar cell, adenoma 2 (4%) 1 Gw 2 (4%) 

General Body System 
NOM 

Genital System 
Epididymis (49) PO> (4% (SO) 

Mewcarcinoma, metastatic, pancreas 1wv 
Hemangiosarcoma, metastatic, heart 1 ew 
Lymphoma malignant lymphoqtic 3 (6%) 
Lymphoma malignant mixed 1 cw 

Preputial gland (8) (4) (10) 05) 
Adenoma 1 Pw 
Carcinoma 3 (75%) 2 (33%) 
Bilateral, carcinoma I (13%) 1 Pa;) 1 (17%) 

Prostate w (48) (47) 
Lymphoma malignant lympbqtic s (11%) 

Seminal vesicle (44 (47) (47) 
Hemangicsarcoma, metastatic, liver 1 WV 
Lymphoma malignant lymphocytic 1 Pm 2 (4%) 

Testes cw (SO) (SO) @O) 
Hemangioma 1Q 
Lymphoma malignant lymphocytic 1 @w 



lTe!ntmbpoi&c So 
3mfs- 

Ez3istiocytisaIcoms 
Lymptloma InaugDlplt tympho@c 
&rmphoma maugalmt mixed 
!Mastc&tumorNOS 

LTmrph node 
;ymphoma malignarmt tymphocytic 
Mast ceU tumor NC@, ttlet&mtiG be mamow 
xi&q, hemangiasarrana, metastatk, h& 
z E;;z z tymphocytic 

silk& lymphoma n&gnant mixed 
=qJ cervical, tymptkxm malignant 

bwhocytic 
liiac, lymphoma ndiguant fymphocytic 
-ktgnim& lymphoma mdiguant iympiiocytic 
NJY=ph--t 
-mguinaLsquamouscrEl~oma, 

mctastati& stomach 
?ancreatie, iymphwoa malignant iymphoqrtic 
Acnal, histi~csatwam 
Renal, lymphoma maiigmat +@ocytic 
anai, lymphm nlaupult mim‘i 
anal, squamous cdl carcinoma, metsstatic, 

SlQmach 
kmph node, bronchial 

trdenccarcinoma metastatic, lung 
3iveoiarbronchiohu careinom metastatic 

lung 
GmangiT mesastatic, heart 
~+iistiocytic sarcoma 
qmphoma mai@am iynphocytic 
Iynphoma maugnaltt mked 
:;quamous eeli - metaslfltic. stomach 

Lxmph node, mandibuhr 
Sistiocytic t+amma 
qmphoma malignant iymphocyic 
Lymphoma maliglut 
Lymphoma malignant mixed 
dast ceil tumor NOS. metastatie, 

bone marxxnv 
sglamom? ceil e metaswic, 

Pharynx 
Limph node, media&n& 

tuienocarcinw merastatk king 
t cudaomrr, WtastatiG 

lw 
3emangiT -tic, hean 
:Sistiocytic saraxcm 
Lympham malignam &mphocytic 
Lymphoma tnal@mm 
Lymphoma maligoant mixed 

1 G=) 

1 Gw 

1 ww 

1 wJ> 
(37) 

1(3%) 

(40 
1(2%) 

.6 (12%) 

1GW 
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TABLE Cl 

Helon~ sya&til (continued) 
Lymph wde, mediastinal (a.Mtitlued) 

Mast cdl tumor NQS, metaatatic, 
bonellIarmw 

squamous cell c23ahma, metaatatic, stoawb 
Lymph node, -@ieric 

H-ma, metaatatk,,heart 
Histiayticsaramla 
Lympboma adignant lyqbcytic 
Lymphoma malignant 
Lymphoma malignant mixed 
Mast cell tumor NQS, meustatic, 

bonemarIow 
Squamou ceil carcinoma, metstatic, stomach 

Spleen 
Hemaqkmmnla 
Hemangiosarcoma, metastatic, heart 
I-Iistiocyljcsarcoma 
Lympboma malignant lymp&cytic 
Lymphoma malignant mixed 
Mast cell tumor NQS, metastatic, 

bone- 
Qsteosarcoma, meustatiG unartain primary 

site 
Squamous & carcinoma, metastatb, stomach 

mm 
Histiacytic sarcoma 
Lympboina malignant iym*ic 
Lympboma writ 
Lympbuna malignant mixed 
htast cell tumor NOS, metastatiq 

bonemarmw 

1Gw 
26 (54%) 

3 (6%) 

Integooteotaty sys&m 
Skill 

Lympboma malignant lytnpaxutii 
hbst cell tumor NOS, metmtaticgbonemarmv 
Sebacem gland, adenoma 
subcutaneous tiesue, 
subat- tiswe, -ma 
subaltaneous tiosw; banansiasarooma, 

metasta* bean 
subcutaneous tissue, m 
subcutaneous tissw iyulpitorm lnalignant 

lympayn= 
subclJtaneous tissUG iymptIoola ma&naat 

mixed 
subcutaneous &sue+ squamous ceil t?ctrcilloma, 

metastatic, stonladl 
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umcarcinoma, metastatic, harderian gland 
I trrrumgiosarcwntt, metastatic, heart 
I thtkxytic sarcoma 
i vqhhama malignant lymphocytic 
)dur cdl tumor NOS, metaatatic, 

trmc maRow 
4 mclory lobe, g&ma ma1lgnant 
4 W4ctory lobe, nemvblaatoma malignant 

+d cord 
I wnphoma malignant lymphocytic 

.uwcarcinoma, multiple 
+wcntrarcinoma, metastatic, harderian gland 
A& &wbronchiobr adeaoma 
~kwtWbwnchiolar a- multiple 
4h4dMbronchi~r carcinoma 
Mw-&r/bronchiolttr car&oma, multiple 
# arcmoma, metastatic, preputial gland 
1 ~w~oma, metastatiq Zymbal’s gland 
4 twuqtiosatwmm, metaatatkt, hoart 
1 twangiotwcoma, metaatatiq tiwrr 
i lr~u4lcu!cllular cBrci~, metaatatic, Be-r 
1 Iw krytic s8rcoma 
I wqhoma malignaat lymphocytic 
1 vnlphoma malignant 
I waphoma malignant mixed 
YUI cdl tumor NOS, metastatic, 

hrl4c maRDW 
1 wn wircoma, metastatiq unwin primaxy 

Ul4- 
:~UJ~I~IOW cell carcinoma, metastatiG stomach 

2f4%) 
16 (32%) 
8 9696) 
13 P W  
9 (18%) 

3 (6%) 

2 (4%) 
4 (8%) 
6 (12%) 

2 (4%) 
14 (28%) 
12 (24%) 
9 (18%) 
6 (1246) 

1 Gm 



TABLE Cl 
Summary of the Igllcidence of Nwplasms In Male 

Respiiwory System (cwtinuea) 
Lung (conthmed) (SO) 

Mediastinum, adenwaxiuoma, metastati+ lung 
(So) cw 

Mediastinurir, ahwoiar&oncbk& carcinoma, 
metastatic, lung 

Media&urn, carcinoma, me&static, Zymbal’s 
IPW 1 WI 

gland 
Mtiastinum, bemangiosatwma, metastatic, heart 1 (%I 

1 C-II 

Mediastinum, bistiaytic sarcoma 
1@94) 

NOW 
1 (Z%j 

(ss) (4~~ 
Lympboma malignaut lympbocytic 

W9 PI 

Mast cell tumor NOS, metastatic, bone marrow 
3 WG 

1 PI 
6 (1=-G 

Neuroblastoma malignant, metastatic, brain (2% 

Special Sensea System 
Eye 

Adenocarciaoma, metastatic, barderian gland 
Harderian gland 

Adenocarcinoma 
AdWJOKUi 

Bilateral, adeuocarcinoma 
Bilateral, adenoma 

Zymbal’s gland 
Carcinoma 

8 (17&f) 

urinary system 

Adenocarcinoma, metastatic, pancreas 
Adenoma 
Hemangi-ma, metastatic, heart 
Hemangicsarcoma, metastatic, mesentety 
Histiocytic sarcoma 
Lympboma malignant fympbocytic 
Lymphoma malignant mbxd 
Mast cell tumor NOS, mctastatic, bone mamw 
Osteosarcoma, metastatic, unixrtain primary 

site 
Squamous cell carcinoma, metastatic, stomach 
Renal tubule, adenoma 

Urinary bladder 
Hemangioma 
Lympboma malignant Jympbocytic 

(48) 

4 C3’3) 
(43) 

(49)’ 
X(2%) 
1 w9 
6 (12%) 

4 (8%) 
1(2%) 

2 (4%) 
VI 

112% 

Spstemic Lesions 
Multiple organsb (~1 PI (so) (so) 

HJsti*ic sarcoma 5 GW 7 (14%) 2 (4%) 2 (4%) 
Lymphoma maJignmt 1 @%I 1(2%) 
Lympboma malignant Iympboqtic 6 (12%) 4 @%I 17 (34%) 30 w+w 
Lympboma malignant mixed 1 @%a) 3 VW 5 r@%j 3 (6%) 



N-s- 
TotaL~W&witbpimary~~ 

T~I-=YDeopiumpl 
Tota6zmimaIswItbkmigansDplstnrr 

TatmI benign neopbstw 
TOWMilt&WitbIlAigNtneopbllllPl 

TatmlmaQnantnaqhuus 
TOtUanimabWithUlUSSt8tiCneoplsrrrpr 

Tanal mctastatic naq&ttt 
Totauanimahwititma&nantneopiaw 

uncrztaiEL primacy site 
Tota~ anima& with aeoplasmr umxrmin- 

nenignor~t 
TamIIln~~ 

49 
167 
41 
94 
43. 
70 
14 
48 

3 
3 

50 
174 

2 

iii 
33 
98 

1 
1 

49: 
160 

ii 
49 
87 
56 
32 

49 
120 
22 
41 
49 
78 
w 
43 

1 

1 
1 

i Ybutlbcxof~aambled 
b 

miatxcopic&y at site and numb&r of animals with i&on 
Ykmbcr of animals with any time uamin& microampicatly 

’ ?zmaty neopiasms all tieoplaunt aept metastatic neopiasms 
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TABLE c2 
Individual Animal TKBIIXW Path&&y pf MaIe Mice in #he 

Number of Days on S&t&y 

Carcass ID Number 
0308P6394641,0122578878962 
1l5342252544294115f422132 

4C4+44f+++++4M+44+++4+44+ 
AAA444+A++AA444A+A++++A++ 
A+++&++A++A44444AA4+4+444 
A+A44+4A44k4444AAA4444A44 
A4A+4+4A44A+4444AA++44444 

bone lnarmw x 
Intestine lqe, rectum 

” 
A+4++4+A44A44M44AA4444444 

-5 ;1 
Intestitie small A4A4444444A44++4AA44+fA+S -a 
Intestine small, dtqlewn A+M+-@++A44A44+IAAA4+44A+4 .a 
Intestine small, ileum A4A++4+4++A44+44AA4444A44 

Histiocytic~lua x 
Intestine unaI1, jejunum A4A444+A44A44444AA4444A44 
Liver A+44+4++444444444++44++4+ 

Hemangioma 
Hemangioea-, -t&c, heart X X 
HepatoceWar carbxua X X xx X 
Hrpatoc&dar tzadmma multi* x 
Hepatocdlular adenoma X XX xx X X 
Hepatocellular adewana, muitige X X 
Histiocytic sarcoma xx 
Mast cd tumor NOS, metastatic, 

bonemamw xs; 
Mesemexy 44 4 

Fat, hemangioma 
Fat, hetnangioma, multiple 
Fat, hemangiowcoxtm 
Fat, hemangiosa~ metastatic, 
heart 

Fat, mast ceil tumor NOS, m&static, 
bonemarnYN X 

Pancreas A444444A+4A44+44A4444+444 
Acinuo, hkticqtic smxma xx 

Pharymr + 
Palate, mast ceil ttimur NOS, 

metastatic, hone - x 

ZW” 
A44+4++4+44+44-44-f-44444444 
A44++4+444444+44A444444+4 

stomach, forestornach A44++444-t4444444A4444444-4 
Mast cell tumor NOS, metastatic, 

lxme marrow x 
!@amous cell pa@knna X 
Squsmous cell papiuc3arp, muttiple 

Stomach, glandular A+A+4+4A44AA4+44A+4++444+ 
Mast cell tumor NOS, m&static, 

bone marrow X 
Tooth 44 

+: Tiiue examined miarscopiCally M:MisriDgtisaIte x L&m plwmt 
k Autolyais prcchxics gnnir18tiWt 1: ins-t tislse Ma& Not OpymiMd 



6666‘666666666k66777777777 
NmmberdDaysoaStudy 1223’555555669999222222222 

1398>01t189576889999999999 

ChlWhSSIDNUUlb+r 
2122:2222222212211P1222222 
09000000000090099’99000000 
593461453~36470s7789011225 
23SlX154344313SS4S24233S3 *Icunon 

Gallbkider 
lnteatinc large 
Intmtincrprlkccalm 
intertim: lage, colon 

Mast cdl tumor NOS, mctsststic, 
bone marruw 

intestine brgc rectum 
htcatinc smau 
intestine smaIL duadeqmm 
inteatinc SmalL ikum 

Hiistiofytifrarcorrm 
hltdnc smau. j@mtm 
Liver 

H- 
Ho- mctattatic, heart 
HepatoceWar ca+otnn 
HCpltoa?ilukr carcinom muiti~ 
Hepatoailuisr adammu 
Hcpatrxeiltliar adenoma, mttltiple 
Hiitiocytk sarcoma 
Mast cdl tumor NOS. mctastatic, 

bonerDatIm 
Mcscntcty 

Fat, heraaagiwaa 
Fat, hemangloma, multiple 
Fat, hcmaqksarcwa 

Fts--h 
Fat, mast cdl tumor NOS. metastatic. 

boncmanuw 
P- 

Acinus+hkiocyticaprcoma 
Pharym 

Palate, mast cell tumor NOS, 
mctastatic.boncmarrow 

-rYglaDdr 
stomach 
stomach, cxest& 

Mast ecu tmnor NOS, mctastatis 
bone- 

ss-~PapiIIoma 
!3quamolls dl paBilkwa, mttitiplc 

stoma& g$andu&r 
Mast ecu tuinor NOS. mctastatic, 

bom?marruw 
Tooth 

4+M4+++++++4+4+4+4+++++++ 
4+44++++44’441444444++4+++ 
4+f+4+++4444++++444++++4+ 
44f4+++4+4+4++++4++++44++ 
++i-4++++++44+44+4++++++4+ 

++-+++++++++++++++++++++++ 
4+++‘4+4+++++44+++4+++++4+ 
+4+4++++++++4+++++4+++++4~ 
+++4+++++++444444+++44+++ 

+++++++++++4+++44++++++++ 
4++++++4++44+4++4+4+++4++ 

X 
x x 

x x xx 
x XX x 

xx xxx X xx 
XX X XX xxxx X 

X X 

X 
+ +++4 + 

X 
+ +4+ 

X 
X 

X 

X X 

X 
4++++4+++++44++++44++44+4 

+++++++++++++41+4+++++4++ 
++++++++++44+4++44+++++++ 
44++‘t+44+++4++4444++444+4 

x X 
X 

X 
44++++4+44+-#-++++4++4+4+++ 

4 4 + 4 

48 
40 
45 
42 
44 

1 
44 
44 
42 
44 
1 

43 
49 
1 
4 
9 
S 

1s 
12 
4 

2 
13 
2 
1 
1 

2 

2 
46 
2 
1 

1 
48 
48 
48’ 

3 
2 
1 

44 

1 
6 



TABLE 62 
Individual Animal Tumor Pathology of Male 
240 PplU for 40 Weeks (amtinued) 

Number of Days on Study 
222,334444444555SS55555556 
0363904688881111115677890 
8 12,V 9 7 0 8 11 8 9.0 2 2 3 4 6 5 7 6 6 4 S 8 

Carcass ID Number 
222’1122122222222211111122 
0009900900000000099999900 
0308963946410122578878962 
1153422s.25442541l31422132 

CardiwascoIar system 
HeWt ++++*++++++~C++C+++f+++++ 

Hemangiorparco~ x x 

Endocrhe System 
Adrenal gland A++~+++++++AA++++A+++++++c 
Adrenal glans, cona A++-+++++++AA+++cA++++++C+ 

Adenoma 
AhwWbronchioiar carcinoma, 

me&static, lung 
Aifrenai~ gland, medulla A+++f++C++AA++4CA++++++++ 
IsI* pancreatic A+++-!-++A++A++f++A-t+++++ff 

Adenoma X 
Parathyroid gland A++t+N+M++M+++M+I++++++9+ 
Pituitary gland AI ++++++++I ++++++f I ++C+Cf 

Pam intennediia, adenoma X 
Thyroid gtana A++fC+++4+A+++++~++++++++ 

Mast all tumor NOS, metastatic, 
bone marrow X 

Fouiilar cell, adenoma 

General Body System 
None 

1 
Genital System 

Epidk@t& A+++++C++++f++++9+++++++f 
Hemangiowcoma, metastatic, heart 

Penis c + 
Preputial @and + + + 

Bilateral, carcinoma 
plustate A++++++A++AA++++AM+c+++++ 
Seminal vesicle A+A++++A++A+++++AA+++++++ 
Testes ++++f+C++++4++++C++++++f+ 

HemoWpoiet& System 
BkXXi 
Bonemamm 

Histiogtic sarcoma 
Maat cell tumor NOS 

Lymph mde 
Maat cell tumor NOS, metastatic, 

bonetnamw 
Lymph node, bronchial 

Hiat~sa- 
Lymph node, mandibular 

Hiitiocytic aamma 
Mast cd tumor NOS, metastatic, 

bonemarrow 

+++++++++++++++++++f+++++ 
xx 

X 
++++f++++e++~++++c++f++++ 

+++++++++++++++~+++++M++M 
X 

A+++++M++++++M++M++++++t+ 
X 



lo Stop-Exposrurr inhalation Study Male Mke 

Mud Animal ‘lhumr Pathology of Maie Mi? in the study al ‘1&Btl~dirnet 

kr of Day?5 on study 222222222 
)‘i 999899999 7 . . 

$wrsm ID Number 
3 593461 
P 23S1113434431355452423353 ‘l&nom 

++“++++++++ +++I-+++++++ 50 

r Adrenalgland fM++C+C++ff+++++++++~+~~~ 45 
Adrenal gland, cotta +M+S+++++++++++++++d++C++ 45 

Adenoma x 1 
Alveo&r~ttchiok lzzmbma, 

melastatic; lung x 1 
Adrenal ght@ me&U8 +MC+++++t+++f9++S++C++fC+ 4s 
kkts, pncrcatic ++++++++++++fCf+++S++++f+ 46 

AdlXlOtIU 1 
I’rm~hyhd gland +++M+i++4+c+~MMI++++M++++ 40 
Pituitaty gkmd ++++++Ct++++Cf+,C~Cf++M+C+ 44 

Pars in&media, adenonm 1 
ShyroidglaDd c+++++++c++++++++++++++++ 4s 

Mast cdl tumor NOS, mctastatic, 
bone mamw 1 

Follicular all, adenoana x x 2 

Mural Body System 
NOW 

<. 
WIbtal system 

&jidymis ++++++++++++++fC+++++++++ 49 
Hcmangiclsar#sma, metaatatic, heart X 1 

PUtiS ++ 4 
Yreputiai gbld ++ + + + 8 

Biiatera& carcinoma X 1 
Prostate ++++f+++++++f++f+S+++++++ 44 
Seminal vesicle ++~~+++++++c+~+++c~+++-+-++ 44 
Teatea ++++++++++f~C++++++C+++++ 50 

Ikmatopoletk system 
Blood 
BonemaI?ow ++C++~+++f+++f++++SC+t+++ 50 

wits sarcoma x 3 
Mast W tumor NOS X X 3 

Lymph uode ++++*+++++++++C~++++~~~~+ 50 
Mast aft tumor NOS, metstatic, 

“. 

bonemarrow X 1 
Lymph node, bronchial +M+M++++++++MM+M+++++++++ 43 

Hiitiocytic sarcoma X 2’ 
Lymph node, mandibular ++9+c++MMM++++I+++~+M++++ 42 

Hiitioqtic !mrcoma x 2 
Mast cdl tumor NOS, m&static, 

bonetnat-nm x 2 



236 1,3-Butadieae,NTPTR434 

TABLE C2 
1ndivid;lal An&W Tumor Pdoiog~ of Mak Mb in ti S of lp3-Bu~kn~ 
200 ppm for 40 Weeks (caatinued) 

2223344444445SSSSS5SSSSS6 
Number of Days on St&y 0363904688881111115677890 

812097Q851890223465766458 

Carcass ID Numk 
‘22211221,2222’2222211111122 
0009900900000000099999900 
030-8963946410122578878962 
l lS~3422S25442541131422132 

Hemat0poietic Sy6t.w (continti) 
Lmpb node, lnediauiasl a+++++++M+a++++M+++++++M+ 

Hemaogiosareomn, -tic, heart 
Histkytic sarcoma X 
Maat cd tumor NOS, metaatatic, 

bone manwv X 
Lymph node, r5cwlta‘ic M+c4+++A++A+++c++~c+++++M 

Hemangiosarawa, muastatic, heart 
Hiitioqtic sarcoma xx 
Maat cell tumor NOS, metaatatic, 

bone manvw X 
Spleen A++~+c+~++++++++AA+++++++ 

Hemangi~ mewstatic, heart 
Histiwytic saraxna x 
Meat cdl tumor’ NOS, metastatic, 

hone marrow X 
Thymas +++M++++++M+++++a++M++++M 

Histiocytic sarcoma X 
Mast ceil tumor NOS, mctastatic, 

bonemam X 

Integumentaty System 
Mammary gland MMMMMMMMMM~MM+MM MMCMMMMM 
skin +++9+c~+~‘c+c~++++~+~+++++ 

Mast ceil tumor NOS, metastatic, 
bone marrow X 

subcutatleoua tissos, hemangioma X 
subcutaneous tiasw, lternan~mmsna X 
subcutaneous timI& hemangi~ma, 

metastatic, beart 

Muscul~leta1 spsdhtrn 
Bone 

Nervona System 
Bnrin 

Hiitiocytic aaranna 
Maat cell tumor NOS, mesastatic, 

bone tnanww 
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6666d66666666666777777777 
?Crmtb#Ofh~ODS~ 1223~55555669999222222222 

13980111895768899~99999999 

2122222222221221111222222 
curaplsiDNIll@W 0900000000009909999000000 Total 

5934614S336470,§7789011225 ?bucJ 
2351X15+34431355452423353 m 

Brmrptopdetk sYe= (-t-w 
a$=+- c+MM+cMM+cM++++++M++c+MM+ 39 

vmetauatiem X 
HistiocyiicrnrcollLp 

1 
1 

k4ast ceil tupor NOS. metastalic, 
bonemarruw X 2 

Lymph nodq meseotaic ++t++++++M++++c++++++++M+ 44 
Hemangiasarcorna, mctaaatic heart X 1 
Histiocytic sarcoma X X 4 
Mart cd tumor NW, metastatic, 

hone marruw 1 
spleen ++C++++++~++C+Cf+++f+++++ 47 

Hemangi~~ metaatati~ heart X 1 
Histi~Csarco~ xx x 4 
Mast ceII tumor NOS. metastatic, 

hxlemarrmv X 2 
Thymw I ++++c++++++M++N++c++M+I + 41 

Histiocytic sarcoma 1 
Mast cd tumor NOS, mctastatic, 

tmemamw X 2 

lnteaumerptaIy system 
-0laMi MMMMMMMMMMMMM+MMM+MMMMMMM 5 
3k.h +444+44+++C+44C+4C4++4i+‘+ 50 

Mast cd tumor NC& metastatic, 
bonetnamw 1 

suhcutattcous tiswe hanangioma 1 
suhcu- tissue helumgiollarcoma 1 
suhcutaneQus tissue hemangioaara>ma, 

metastatic~, heat x X 2 

wasrclllasLcMplsrBtc1p3 
++i4+C+4++4+4.4++444+++4+i 50 

?kl-mua system 
BlZiiIl 

HMocytic~t!m 
h&t ceII tumor NW metastatic, 

boaemarrw ’ 

+4+4+++++4+44+44++C++4+++ 50 
X 2 

1 



WBUttdilWTNTPTR434 

222334444444SS~S5SSSSSSSS6 
NmrmkrofD~oaS~ 03639046888811~11,55677890 

8120970811890223465766458 

22i122122222222‘211Pll122 
caucwslDNmrrki 00990O900000000099999900 

030~9639464XO122578878962 
t153422525442541131422.132 

Alveo&ar~olar carcinomoa, 
muitipk X 

Hemangiosucama metwtatic, heart x X 
Hepam c;rucinoma, metas&&. 

liver X 
Histioytic sarcoma xx 
Mast ceil ttmor NOS. metastatic$ 

bone maRDw 
NCSC +++++c+s+++++cc++A+++++++ 

Mast cdl tumor NOS. metastatic, 
bonemarmw 

Tl%hCa A+++++++++A++e+++A+++++t+ 

spsccial sensea sy3tem 
Ear + 
se 
Hardeliaa~ ha+M+~+C++.+$+~~++++~++f++~ 

Aden- x X 
AdenOoJa X xxxxx X X 
Bilateral. acknotna 

Zymbal’s @and 
carciaoma 

urimargs- 
=-Y A+++++t+++A~++f++b+C+f+C+ 

Hemangicwco~, mctastatic, heati 
Heman- metwatic, 

mesentay 
Histiqtic sarcoma X 
Mast ceil tumor NOS, mctastatk, 

botlemarnm X 
Renal tuba&+ adenoma x x 

urethra 
Urinary bladder A+Act++A++AAt++cAA++c+++c 

spsmmic L4?hma 
Muitipk oqaus f~+++++++C++++9~+4+++C++t 

Histiocyt1c sarcoma XX 
Lymphoma atalignant x 
Lymphoma maiignant lymphoqtic xx xx 
Lymphoma malignant mixed 
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6666666666666666773‘7’77777 
~dDaysonS&ady 1223S,SSS55669~999222222222 

139801118957688999~9999999 

21222'-2222222'12‘~1111222222 
C=SSRSiDNUmk 090000Q0000090099990~0000 Tota 

5934614.533647057789011225 Tkm& 
2351115434431355452423353 ‘T&as 

;;pymx e~++f++++++++f++++++++++e 46 
L;amg C+++++++++++,+C++++f++++++ so 

-laetartatic, 
-%aml 2 

AhFolar/bron~radenoma X x x X xxx xx 16 
Ahwlar/bronchioiar adenoma. 

multiple X X X X x x X 8 
riheolar~carcinoma xxx X X X xx 13 
Alveobu/brwcfioiarcarcinom& 

muitiple X x x x x xx 9 
Hemangioc~arcoma, metastatk heart X 3 
HepatoceWar caxiaoma, metastatic, 

liwr X 2 
Histioqtic sarcoma X x 4 
Mast cd tumor NOS, metastatk 

bonemarrow X 1 
Ncxe +++++++c+++++++++++++++++ 49 

Mast cell tumor NOS, metastatx. 
bonemarrow X 1 

Trachea +++++++f++++f++++*+++++++ 41 

-* Seases System 
zar 
qe 
Xardetian gland 

Ad~ocarcinO~ 

Menoma 

Bilateral, adenoma 
Zymbai’sgland 

carcinoma 

1 
4 1 

+C+++++++++++f++++++fC+++ 48 
2 

x x X xx xxxx X xx xx 22 
X xx X 4 

I: 
1 
1 

Crhrpuy System i 
xidney ++++++f+++d+++C++++++++++ 48 

Heman~ma, metstatic heart x 1 
Hemangi-w metastak 

mesentefy X 1 
Histiocytic wcoma X 2 
Mast cd tumor NOS, metastaw. 

bonemartww 1 
Renal tubule, ad- X x 4 

urethra + 1 
‘Jrinaxy bladder ++++fi+++++Ct++f+tC+++C++ 43 

~y!rsmuic Le+ms 
Multiple orgiins 

Hiioqtic sarcomt3 
Lympboma matignant 
Lymphoma maiigmmt lymphcqtic 
Lym@homa maiigmmt mixed 

+Cf+++f~++++C+++++C++++++ 50 
XX X 5 

1 
X X 6 

X 1 
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Individual Animal Tumor Pathdogy of Male 
312 ppm for 52 Weeks 

Study of 1&%Butadien~ 

Number of Days on Study 

Carcass ID Number OOflOlOOlllllO3lrOlllloll 
9711948850252720186434960 
34j4142322244554155325531 

Alimentary System 
bPk%us 
GalMadder 
rntestinc laqc 
Intestine huge, rxctm 
Intestine large, colon 
Intestine largq rectum 
rntestine small 
Intestine small, duodenum 
Intestine small, i leum 

liistioeytic sarwma 
Intestine small, jejwum 

Hemangiosarwma, metastatic, heart 
Histiocytic sarcoma 

Liwr 
Ahwlar/bronchiokr carx%oma, 

metastatic, lung 
Hemangi~ma 
Hemangiawzoma, metastatic, heart 
Hepatobtastoma 
Hepatoceiluiar wcinoma 
HepatoceUukr tar&ma, multiple 
Hepatoceilukr adenoma 
Hepato&iukr adenoma, multipk 
Histkcytic salrwma 
Mast cell tumor NOS, metastatk, 

bonemamm 
!Gquamous cell iambma, mebstatic, 

stomach 
Mmtety 

Adeaccarehmtna, metastatic, pancreas 
Fat, hemangiosarcoma, metaswk, 

heart 
Fat, squamous cell wcinoma, 

metastatic, saarnach 
P- 

Aelnus, am 
Aeinus, hcmangi-, metastatic, 

heart 
Acinus, hiiiaytic sarcoma 
Acinus, squanaous cdl car&o- 

metastetk stomach 
z*plse 

stomach, forestomach 
Squamous ceil carebma 
Squamous ceil papWma 

Stomach, glandular 
.tkytamous cdr lLadwm& metastatic, 

stomach 

++++44+++++++44+4*44++4+4 
ASAAAA++AA4A+AAA++AAA+AA+ 
++e++A+++*+++c+f~++++++++ 
A4A+AA444+444+I4+44A+44+4 
A4A++A44+44+4+44444A+4+4+ 
444+4A4+444444++4+4444444 
A+A++A++++444++4444A+++++ 
A+AA+A++A++A+I44444A++444 

.j 

A4A+AA+4444+4+44+44AA4+A+ 
a 
,B 
-< 

A4&AAA+++++++AI4+44AA4AA+ jj 

X  
1 

+++++++++++++++f+++++++++ 3 

X  j 

d 
xx xxx xxx x x x 

x x X 

X x x 
X  

X  X  X  

X X 
X 

4 
x 

4 4 4-k + 
X  

X  xx X  

x 
4+44+A4++++4444444+44+44+ 

X  

X 

X 
+4+++A44+444+44+4++M4+4++ 
4++++A4+4444444444+4+4+44 
4++44A+++++++4+44+44444++ 

X  
X  X  

Ai4++A4444444+4++4444444+ 

X 



bdividuol Animal Tumor Pathokigy of Male Mice in the Stop- 
34 2 ppm for 32 Weeks @4hnued) 

n Study of ~Butadiene: 

9031334455679001233346622 
5606996649333476557994609 

22222z2222222222222-222222 
Cwcass ID Number 10110l1101111111111000101 TOW 

3924933683~SSS621100777684 
1231453144351212353312412 lbmors 

Al5tmntary System 
b*iw 
QilllMadda 
intestine large 
Intestine huge, cecum 
Intestine large, colon 
Intestine large, rectum 
Intestine small 
intestine small, duodenum 
Intestine small, ileum 

Hiitiocytic sarcoma 
Intestine sfnail, jejunum 

Hema~ma, metastatic, heart 
Hiitiocytie sarama 

uwx 
Atwoiarbronchioiar ClansMwa, 

metastatic, lung 
HeJfM@OMraWa 
Hemangi~rcoma, mctastatic, fKsrt 
Hepatobiastoma 
Heptocellular ca&noam 
Hepatocdlular cardaomy, multiple 
Hepato&uIar edencxna 
Hepatocelluiar adcno~~, multiple 
Histioeytie ssreoma 
Mast cdl tumor NOS, metastatic, 

bonenwmww 
squamous cell car&mm& tnetwtatic, 

r1omaeh 
Mcsentery 

Adenocarciwma, metstatiq panaearr 
Fat, hunan@arcom8, mctasUt& 

heart 
Fat, squamous ail carcinoma, 

nletastacic, stomach 
Pancreas 

Acinurr, adenocancimpmt 
A&i* Jwnangiowwmk mctast.atiG 

heart 
Acinuq histiocytic 0Bvcoma 
A&us, squamQus eel!l arein- 

metastatiq stomach 
Salivary glands 
stomscb 
Stonlach, forestomadr 

squamons au eareinQma 
sq- ad Pm=- 

skJmae& glandular 
sqllamous au carcinoma, metastatic, 

smnaeb 

44+++4+44+4-M444+M4+++M+M+ 
++MA+4++44A+A++++A+4AM+++ 
+44A444444444+444444444++ 
4+4A+44++44++4444A4+A+++4 
+4+A44+4+4+444++4+4+A++++ 
4++A444+4++4444+44444+++4 
i-444++4+4+44444+4A+4A++++ 
+44A++++++++M+4+4A++Ac+++ 
444A4+4+++4+44+44A44A4+4+ 

X 
+44+44444+4444444A44A44+4 

x 

4+4+4.44444+444444+444+4++ 

x x 

X 
x 

x x x 

4 

XX 

X 

x 

X 

X 
4 

X 

X 
XX X 

X 
X X X 

X 
x x x x 

xx x X 
X 

X 

4 
X 

$4 

X X 

X 
4+4+4444++++44+++44+44+44 

X 

+++4+44++44444444+4+++44+ 
4+4+4+++++444+44444444M4+ 
+4++4++44+++4+44+44++4M4+ 

xxx X 
X x 

444+4444+44444.+4+44444M4+ 

46 
27 
48 
41 
44 
48 
44 
38 
40 
1 

37 
1 
1 

50 

1 
1 

18 
1 
8 
2 

10 
9 
S 

1 

3 
13 
1 

7 

2 
49 
1 

1 
1 

1 
48 
48 
48 
5 
4 

47 

1 



292 1J=sutadkJttg NTPTR 4 

TABLE C2 
IndMduat AnimaI. TUIUOP P&zho&y @ f M&z Mice in the 
312 ppm for 52 Wti (arrrlinued) 

Number of Days on Shy 
223333333334444.4444444444 
1$12246668902223444447799 
?9468444922125~8133696904 

222i222222222222222222222 
Carcass LD Nnrmber 0011010OL1111~1~1011llOll  

9711948850252720186434960 
3 4 5 4 14 2 3 2 2’2 4 4 5 5: 4 1s 5 3 2 5 5 3 1 

Cardiovascular System 
Heart 

Hemangiosarauna 
Hiiiocyticsanxnn* 

f+++f+++b+++++~C+++++++++ 
xxxxxxx xxx xxx xxx 

Endocrine System 
Adrenal gland C++C+A++++++++++f++++t+++ 
Adrenal gland, coita +f+++A+~+.C~f+f~+9f+++++++ 

Adenocarcino~ mctastati~ pancreas x 
Adrenal gland, medulla M++++A++++~+++c++c++++c++ 

Adell-oma, maerultic, ptlxma? X 
Phcochromocytoma benign X 

Islets, panaeatic f+b++A++++fC+++++C+++++C+ 
Adenoma 

Parsthyroid gkmd M~+++a++++++++++++++*Nt+9 
Pituitsry gland I +++++x ++lM+t1+1 “t-+-t-++1 -I-+++ 
Thyroid gland +++~+AS++f+++++~++++++f++ 

Follicular cell, adenoma 

General Body @&cm 
None 

Genital System 
Epididymis +C+++~$++~++++-++f+++++~++ 

Adenocarcinoma, metastalic, prlnu.ess X 
Preputial gland 

Cardnoms 
Bilsteral, csreinoma 

Prostate C+++SA++++f+CCM+ff++++f++ 
Seminal vesicle +++++A++++++++++++++A++Ac 
Tegtes f++S++++++ff+++f++++~~+++ 

Hematopietk System 
Blood 
Bowmarrow +++++Af++ff++++++++++++++ 

Histioqtic sarcoma X 
Mast cell tumor NQS 

Lymph oode ++++++f+++~f+++*++++CC++C 
Axillq, bemangi~ 

metastatic, heart X 
Renal, bistiocytic sarama 
Rem& squaraourcel! cwcinoma, 

metastatic, stoma& X 
Lynpb node, brwcbiai M++*+++MMM+MMMcM+M+MM+M++ 

Adenocarcimma, rIlemtatiG Iung X 
Hemangiasarcuma, metastatic, beart X 
Hiitiocytic ssmma x 
squamolls Eel1 cam metastatic, 

stomach 
Lympb node, mandibubu +++++++MMM+MMM~Ms+MMMc+c+ 
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Animal Tumor Petbology of Male Mb in tk Stop- 

her of Days on Study 133’44556798B1233346622 
6996649333476557994609 

10110111011111111118oo1o1 Total 
392493368355562tlQ0777684 Tii 
1231453144351212-353312412 Tumots 

++++++~+++++++++++++++++++ 50 
Hema~ma xx xx x xxxxxx xxx x xx 33 
tiirtioqtic twtmt0a X 1 

t2 ,.-- .- Mrenal gland, medulla +4++++++++++++4+4++++%+4+ 48 
k.1 @ Adenocarclnoti3a, metastatic, pancreas 1 
it% .‘/ :$, Phcocbromocytoma benigu 1 
,.>; wets, panckatic +4+++4++++++4+++++4+++44+ 49 q;: .x ..1? Adenoma X 1 -.s -* Pamthyroid gland +++++++++MM+++++++++Mh4+4+ 44 .<T. z&h 
f Pituitary gland +++++++++~M+++++++++++++++ 43 ‘<’ ,:A”$,: Wglaad ++++++“++++++4++++%4++++++ 49 

$j; Follicular ceil, adenoma X 1 
;g& v 
q thaed Body syatam . 
& 

++++%++4+++++++++++++4+++ 50 
h ii;.= -oma, metastatic, pnaeas 1 

,a;i: q-2 f Preputial gland + + 4-k 4 
;c - ,v carcinoma x x X 3 _.,. . . ‘~;+T: Bilaled& carcinoma X 1 
,;& “j‘ Prostate ++++++++%++++4%+++4++++++ 48 
. . . . Yf.-$ SuninaI vesicle ++4++++4+++44+++++++++++4 47 
q; Tcales ++4+++++++++++++++44+++++ St-t ,. 
$! flrpoW system 
c;+ +; BbOd 

Bonemamrw ++++++++++++++++++44+++++ 49 
Histioeytic sarcoma X 2 
Mast cell tumor NOS X 1 

Lymph tm-ie ++++++++++++++++*++C++++C 50 
f==Y&fG-&zp==7 1 
Rena& histiocytic saruxaa X 1 
Renai, squamous ceil caminoma, 

meta9tatiq stoma& 1 
Lymph node, bronchii ++++++Mf++++++++4++44444+ 37 

Ademxarcinoma, mctastatic, lung 1 
Hemangiwrcoma, metastmtic, heart I 
Hiii sarcoma X X 3 
Squamous cell carcinoma, me&static, 

StOU&t X 1 
Lymph node, mandibular +M+M44M+I MM+++M++M++++M++ 31 



TABLE C2 
Individual Animel Tumor Pathology of Male Mice irr the 
312 ppm fw 52 Weeks (continued) 

Stop- Study of 1,348utadienet 

Number of Days on Study 
223.33333333‘4444.4444444444 
181‘2246668902223444447799 
7946844492212588133696904 

Carcass ID Number 
2222222222222222222222222 
0 0 1,lO 10 0 11 11’ 10 1 1 10 1 1 1 10 11 
9711948850252720186434960 
34541423222445541SS32SS31 

Hematopoktk Syrstem (contim&) 
Lymph node, mediastinal ++++MM++Mc++++++c++Mc+M++ 

Adenocarci~ metastatic, lung X 
Histioqtic saraxna X x 
squamous cell iTsu&ma, metastatic, 

stomach x 
Lymph node, mesenteric 

Hemangiawrcoma, metastatic, heart 
++++MM+++++I++M++c+++++Mc 

X 
Histioqtic sarcoma x X X 
Squamous cell carcinoma, metastatic, 

stomach X 
Spteen Af~++A++++++++++++~~+++++ -- 

Hemqkxarcoma, metastatiq hem 
Hiitiocytic sarcoma 
Mast cell tumw NOS. metastatic, 

hone MacIouI 

Thymw 
Histiocytic saxComa 

lategumentary System -.. 
Mammary gland MM~MMMMMMM~MMMMMMMI MM1 MMM 

F -1 
Skin +++++++++c+++++++++++++++ 

Seba- @end, adeaoma X 
$ 

:y 
subcutaneoas tksuc, heman~ma, : 

Metastatic, Ilean X 
: 

X X .-: v 
Subcutane~~ t&sue+ squamous cell 
aucinoma, metastatic, stomach X 

.i 

MIEsculodrrletol System 
Bone 
Skektal muscle 

4 :: .A 
++c++++c+++++++++++++++++ 7; ~1 

Nenoua System 
Brain 

Hemangi~ metastatic, heart 
Histiocytie saaoma 

-.f 
b ._ 

+++.~+++c++++++++.~++++++++ ‘i 
x x X X .* . . 

X ,i 
J 

Adenocabmma 
Aden-otw Me&static, 

-glaad 
Ahdarb~n&io&r adenoma 
Ahwdaribrondklar adenoma, 

multiple 
Ahredarlbroncfiidardnoma 
Alveolar/b-caeoma, 

muItipIe 

X 

X 
xx x xxxx X 

X 
xx 

X 

$ 
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4555S555S~555§6-6666~6666677 
NumkofDnysoaS~ 9011334455679901233346622 

5606996649333416557994609 

++M+++++++M+MMc++++++++++ 41 
1 

x X 4 

x 2 
++++c++++++++ce+++M+$++++ 44 

1 
X X X 6 

x X 3 
++++C++f++++++++++++++CC+ 48 

X x X 3 
X 4 

X 1 
++++++~+++ce+t++MMMMM+MMM 37 

X 1 

~tcgrplecntory systcnr 
z-d MMMMcMMMMM+MMMMMMMMMM+MMM 4 

++C+M++C+++f+++++++++++tf 49 
-%and- X 2 
subaltaneous ti!alm lM%mangiosarcoma, 

memtatic, heart X 4 
sllbcutmla3us tiumq s#pmoti8 cell 

=arcinoma, muauatk stomach 1 

Nerwma System 
BcBilt +++++++f+++f++e++++9+f+++ 50 

?l~nrarrrtrtic,hcact X 5 
~3istiocytic aaruxm+ X 2 

X x x xx 


